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CLAMPS 


¥ Jackson Ground Clamps work easily and 
efficiently. One end fits the hand, with finger- 
grooved lower tong. Proper placement—current- 
carrying upper tong on top where you're sure of 
good contact—is natural and easy. 


The business end fits the job. The contact area of 
the copper alloy upper tong is large and flat, with 
serrations that bite through surface film. Greater 
contact area carries current efficiently. New mela- 
mine-impregnated fiber glass insulators at pivot 
keeps current out of lower tong. 


For More Information Circle 


Jackson ‘Quik-Trik’ Cable Connectors have 

streamlined Neoprene rubber insulators that 
lock out moisture, dirt, and don’t catch on obstruc- 
tions. Cable connects mechanically, or by soldering 
or brazing. The reduced tip diameter on the tapered 
plug takes hard knocks without forming a burr that 
will interfere with the mating of the halves. 


Models to fit cable sizes 1 thru 4/0, sold 
everywhere by better welding supply dealers 


Jackson Products 


31739 Sica beak ‘anen, Michigan 


No. 52 on Reader Service Card. 
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C10 -WUL2 NELDING 
PROCESS... up to 50% faster than older methods . . . and 


@ Welds light and heavy gage 
with minimum distortion 


@ Uses inexpensive CO. gas 


@ Permits welding up to 200 
amperes DC on a 100% duty 
cycle 


You get the feeling that this is a gun 
designed for action the instant you 
pick it up. It’s so light —only 14 oz., 
fits so comfortably, maneuvers so eas- 
ily, you hardly know it’s in your hand. 
The gentle curve of its nozzle puts the 
icro-urtre exactly where you want 
it. A flick of the handy thumb switch 
starts gas flow and wire feed at a con- 
stant speed. It welds perfectly in places 
where it may not be possible to use 
stick electrodes. Spatter is practically See th 
non-existent. All connections to the at he aut paent 
gun are encased in a single flexible, W A.W.S, 
lightweight, small diameter extruded ELDING SHOW 
jacket. April 26, 27, 29 


Booth No. 318 


This small easy-to-use “MIGARC” automatic wire Weld in all positions with the same Eliminates cleanup time, electrode 

feed control is the perfect companion to the speed and efficiency of flat position changing and costly stub end loss. 
icno-wine gun. Permits wire feed speeds from welding. 

34” to 340” per minute. 


FOR MORE COMPLETE DETAILS on how HOBART BROTHERS CO., BOX HW-40, Troy, Ohio, Ph. FE 2-1223 


weidi , 4 , . 
for you. . . fill = oo jab god a d — Yes, give me ali the facts about your new Micro-wira welding process, 
: i aa without obligation of course. 

Our work is. 
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WELD 50 STORIES UP... 
OR 50 MILES FROM NOWHE 


with Psi Engine-Driven Welders 


You can use these portable, self-contained welders 
to save time and work on any construction job 
anywhere! They are ideal for buildings, pipe lines, 
bridges, or maintenance — wherever you need cost- 
cutting weld-power to join and strengthen metal 
parts and sections. You simply haul, wheel, or hoist 
the welders into position and start welding. 

P&H offers you six machines for welding require- 
ments ranging from 25 to 500 amps. Easy, precise 
voltage control and arc stability enable operators 
to lay down sounder, cleaner welds faster — prevent 
burn-through and popouts, thus sparing you the 
need for costly rewelds and call-backs. 

You don’t have to pamper P&H welders. They’re 
built to withstand hard use and rough handling in 
the field. They need less care — and they are easier 
to service. Rugged field-proved gas or diesel engines 
meet your toughest demands with power and fuel 
to spare. 

You can choose skid- or wheel-mounted machines 
— with manual or electric starting. Interested? 
Write fer Bulletin W-158. 


HARNISCHFEGER 
| oes WELDERS + ELECTRODES + POSITIONERS 
’ MILWAUKEE 46, WISCONSIN 


Export Division: 

4329 W. National Ave., Mitwaukee, Wis 

P&H weiding equipment is manufactured and sold in 

Canada by REGENT EQUIPMENT MANUFACTURING CO., LTD., 
455 King St. West « Toronto, Ontario, Canada. 
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COVER: The welded yoke for this radar antenna 
was made from high-strength steels by Goodyear 
Aircraft Corp., Akron, Ohio. This reduced the 
yoke’s weight about 25 percent—to about 44,000 
pounds—without sacrificing strength. Originally, 
the yoke was scheduled to be made from 4130 
normalized steel, 

Turn to page 70 for complete details on the high- 
strength steels used and the low-alloy high tensile 
electrodes Goodyear used to weld them. 
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Welded tower is built like a good fishpole; it is heaviest near the base where strength is 
needed and lightest at top where excess weight is undesirable. 


88 HONEYCOMB PRODUCTION MUST INCREASE 1900°% BY 1963 
This report explains the role the welding industry will play in the 19-fold increase antici- 
pated for honeycomb structures. 


92 ROLL FORMING AND WELDING MAKE BETTER MISSILE BODY SHELLS 
Roll forming helps Kaiser Fleetwings, Inc., turn out quality welded missile body shells. 
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NEW MANHATTAN 


Fast Cut morvisc 


DEPRESSED CENTER TYPE 27 


e will remove more metal— 
® grind more welds— 


_@ get more work done faster 
than any other wheel of its type 





SIZE 25 50 100 ' 250 


Price each 
SPECIFICATION 7x %x he” $3.46 


A24-Q8-BR 





$3.14 $2.77 $2.59 
9x hx h” 4.67 4.24 3.73 3.49 © 


























Try The New MANHATTAN FAST CUT MOLDISC— 


and SAVE MONEY on Your Next Job! 
ENGINEERED 


WRITE TO ABRASIVE WHEEL DEPARTMENT 
Pons Ry MANHATTAN RUBBER DIVISION PASSAIC, NEW JERSEY 


. » « MORE USE 
pan BOULAR RAYBESTOS-MANHATTAN, INC. 


For More Information Circle No. 78 on Reader Service Card. 
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DOES YOUR WELDING EQUIPMENT 
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“Bernard” WATER COOLERS provide the most 
complete selection of cooler circulators for use on the 


following types of welding equipment, at prices from 
$92.00 to $325.00. 


} a 


ELIMINATES . . 
PROTECTS . . 


SELECTION . . 


a 


see : 

. a 3 a 
eee gigs! 
Dae Oe 
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TIG MIG (GUN) AUTOMATIC spoT INDUCTION 


PROVIDES . . 


- A dependable trouble-free source of coolant 


for your welding equipment, in the shop or 
in the field. 


Expensive plumbing, long hoses, etc. 


Equipment from burn-outs, clogging of nozzles, 
etc. 


9 Models to choose from. 


Remember { { 


There is a Bernard Cooler to fill 
your cooling need. 
Call your welding distributor or write today 


BERNARD WELDING EQUIPMENT CO. 


10232 Avenue N Chicago 17, Illinois 


For More Information Circle No. 20 on Reader Service Card. 
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Lewis Welding & Engineering Company of Bedford, Ohio, welded this annulus for 
Clark Bros. Co. of Olean, New York, producers of industrial gas turbine engines. 


Here’s a dissimilar alloy weld 
that’s reliable above 1000° F... 


When this liner for an industrial gas 
turbine annulus is hooked up to a com- 
bustion chamber, it will face tempera- 
tures over 1000°F. That’s how hot its 
metal surfaces get when they channel 
high temperature combustion gases to- 
ward whirling turbine blades. 

The welding of these dissimilar alloy 
parts, one heavy, the other light, be- 
comes really important when operating 
conditions are considered. Shutdowns 
are rare in industrial gas turbine ser- 
vice, and welds must last for years. But 
the Inco-Weld* “A” Electrodes used 
here eliminate the possibility of weld 
failure. 

No heat problems 
That’s because the Inco-Weld “A” de- 
posit is both ductile and strong. In all 
likely combinations, it is compatible 
with high-temperature-type base metals. 

Inco-Weld “A” Electrode, remark- 
able for its ability to weld 97% of all 


4. 


dissimilar alloy combinations, is equally 
remarkable for its ability to provide 
dissimilar alloy joints capable of long- 
term resistance to heat and corrosion. 


Operability is excellent 
With Inco-Weld “A” Electrode it’s easy 
to produce ductile X-ray quality welds. 
You can weld in all positions, the arc is 
spray-type, slag removal is good, and 
spatter is at a minimum. 

Inco-Weld “A” Electrode is supplied 
in 3/32, 1/8, 5/32 and 3/16 inch diam- 
eters, packed in 5-lb sealed asphalt- 
lined containers for convenience and 
protection. 


Plan to use Inco-Weld “A” Electrode 
the next time you weld dissimilar alloys. 
For information on the weld properties 
you can expect, write for our 6-page 
brochure, “Now You Can Weld 97% 
of All Dissimilar Alloy Combinations 
with One Electrode.” In 


) trademark 


8 28 # whe s 
Combustion chamber liner is made of In- 
conel* nickel-chromium alloy and other 
high temperature alloys, production welded 
with Inco-Weld “A” Electrodes. 


HUNTINGTON ALLOY PRODUCTS DIVISION 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 


INCO, WELDING PRODUCTS 


electrodes * wires * fluxes 
TRADE MARK 


For More Information Circle No. 50 on Reader Service Card. 
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t. For high speed welding —or any welding — it’s Airco electrodes. 

fF ‘For example, Airco’s EASYARC 27, enables you to weld mild steel 

faster, at higher deposition rates (without undercut. or double 

; beading) than any other E-6027 type electrode. It is available in 

‘ 3/16", 7/32” and 1/4’, for horizontal and flat fillets, and groove 
welds. EASYARC 27 is the newest of 119 Airco electrodes. 


he 
=; oe For 7 
| high speed 
welding “of, 


choose 
~~ AIRCO Electrodes a 
_.-backed , e 
| J aa 
\. most experience 








f 


Do you weld ships . . . missiles . . . auto bodies bronze, cast iron and hardfacing — phone your 
. . nuclear reactors . . . earth-movers? How- authorized Airco Distributor. Look in your 

ever specialized your welding may be, you'll Classified Telephone Directory under “Weld- 

find an Airco electrode designed to do it better. ing Equipment and Supplies” for the nearest 
For any electrode: stainless, mild steel, low Airco representative. 

alloy, low hydrogen, metal powder, aluminum, 


See Airco Booth 303, Welding Show, Los Angeles, April 26-28. 


On the west coast— 
Air Reduction Pacific Company 


AIR REDUCTION SALES COMPANY _ iaternationaity- 


Airco Company Internationai 


A division of Air Reduction Company, incorporated in Cuba—_ ‘ 
Cuban Air Products Corporation 
150 East 42nd Street, New York 17, N.Y. in Canada— 


Air Reduction Canada Limited 


Offices and authorized distributors in most principal cities All divisions or subsidiaries 
of Air Reduction Company, tnc. 





they turn in top performance to turn out top results 


improved grinding action and longer wheel life 


for faster weld grinding... SIMINDS NEW SERIES 60 


Better than ever for long wheel life . . . faster by far for 
economical weld grinding. This efficiency is yours with 
Simonds Series 60 Double XX Wheels. New manufactur- 
ing methods give this new series of reinforced resinoid 
bonded wheels superior grinding action. Each wheel has 
maximum amount of abrasive grain. Doubly reinforced 
for extra strength and safety. Lightweight rigid type for 
general use. Unexcelled for grinding welds. You can also 
get slightly flexible Fibrex Wheels for lighter jobs and 
stainless steel. Order from your Simonds distributor. 


Send for Bulletin ESA 244 


SIMONDS 


ABRASIVE CO. 


PHILADELPHIA 37, PENNA. 


4 : / YOUR SIMONDS DISTRIBUTOR 
N COUNT ON / rast SERVICE * LOCAL STOCKS 


DOUBLE 


Reinforced Resinoid 


DEPRESSED CENTER WHEELS 


WEST COAST PLANT: EL MONTE, CALIF.—BRANCHES: CHICAGO « DETROIT « LOS ANGELES « PHILADELPHIA « PORTLAND, ORE. « SAN FRANCISCO 
SHREVEPORT — IN CANADA: GRINDING WHEELS DIVISION, SIMONDS CANADA SAW CO., LTD., BROCKVILLE, ONTARIO « ABRASIVE PLANT, ARVIDA, QUEBEC 
For More Information Circle No. 84 on Reader Service Card. 
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Introducing the NEW MODEL1-A SEVER-ALL Machine... 
CUTS AT 3 to 6 SECONDS PER SQUARE INCH-ECONOMICALLY 


MANY EXTRA FEATURES AT 
A DELIVERED COST UNDER $500 


You get the cut quality and capacity of ma- 
chines nearly three times as expensive when you use 
the new Model 1-A SEVER-ALL oscillating dry abra- 
sive cut-off machine. Available from your distributor’s 
stock. Here’s why the #1-A SEVER-ALL is ideal for 
industrial and machine shop operations: 


BIG CAPACITY * Up to 2” square solids, 34” o. D. pipe 
and tubing, 3” angle iron, and 4” channels. . . of cold 
rolled, stainless, and alloyed steel; cast iron; and non- 
ferrous metals. Wheel oscillation, an exclusive feature 
in this price range, provides this above-average capacity. 
SPEED « Cuts a 2” x 2” hardened steel bar in 16 seconds 


... other shapes and sizes at 3 to 6 seconds per square 
inch. 


QUALITY * Clean, smooth cuts, even on large sections, 
because wheel oscillation provides cooler cutting. 


ECONOMY * In addition to low initial cost, the Model 
1-A SEVER-ALL is inexpensive to operate . . . occupies 
minimum floor space . . . requires little or no set-up 
time . . . eliminates annealing costs . . . gives more 
cuts per wheel because of oscillation. 

SIMPLICITY * Just two SEVER-ALL cutting wheel speci- 
fications will do all your SEVER-ALL cutting jobs. A 
positive, screw-type vise holds all regular shapes, and 
an adjustable work stop provides speed and accuracy. 


ANGLE CUTS * Optional accessory permits cutting an- 
gles up to 45° in either direction. 


NEW SEVER-ALL AVAILABLE FROM DISTRIBUTORS 

Very likely your own distributor already stocks 
the Model 1-A SEVER-ALL machine and wheels. If not, 
let us know, and we'll give you the name of your near- 
est SEVER-ALL distributor. Also, we’ll be glad to send 
you complete details on this new machine. Just ask 
for Bulletin DH-106. 


co 


ALLISON-CAMPBELL DIVISION 
AMERICAN CHAIN & CABLE 


925 Connecticut Avenue, Bridgeport 2, Conn. 


For More Information Circle No. 4 on Reader Service Card. 
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WELDING AT WORK 





to do the job better and cheaper 


Welded aluminum dump 


body has larger payload 


HunTINGTON Park, Cauir.: Eleven cubic yards can 
be carried in this welded aluminum dump body made 
by the Euclid Steel Fabricating Co., Inc. The 7- by 
14-foot unit weighs only 1,400 pounds. It permits a 
payload increase of 1,500 pounds compared to the load 
of a steel unit of the same size. 

According to Euclid, additional advantages are the 
unit’s resistance to abrasion and denting and its ability 
to withstand corrosion. These features are said to re- 
sult in impressive savings in maintenance and repairs. 

The body shell and floor are made of high strength 
aluminum alloy 5083 plate supplied by Kaiser Alumi- 
num & Chemical Corporation. A 5356 filler wire is 
used. 

The dump pictured is furnished with Ford Model 
F800 power and may be equipped with any hydraulic 
hoist specified. 


Manipulator speeds welding of giant aluminum tanks 


Paterson, N. J.: These giant aluminum tanks (20- 
feet long and 8-feet in diameter) were made at Pater- 
son Boiler Co. using C. B. Herrick Mfg. Corporation’s 
Model CB 15 x 20 manipulator. Tanks are welded with 


inert gas consumable electrode process (manipulator 
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has dual head which also can be used for submerged 
arc welding). 

Unit has 12-feet of motorized vertical adjustment 
(3- to 15-feet) and variable speed ram travel (5 to 
100 ipm) of 20-feet. 





Radar antenna 
depends on 
two weldments 


PHILADELPHIA, Pa.: Storm-Finder 
radar antenna built here at the Spe- 
cial Products Division of I-T-E Cir- 
cuit Breaker Co. will be installed at 
weather bureaus through the coun- 
try. 

Weldments are used in the sub- 
base assembly, which is used to sup- 
port and level the antenna, and in 
the yoke assembly that supports the 
reflector, transmitter and feed sup 
port. One-half inch plate rolled to a 
24-inch diameter with welded studs 
and flanges is used to support the 
sub-base. Six-inch diameter formed 
steel tubing is used in the yoke. 

Although exact cost figures are 
not yet available, indications are that 
the weldments are cheaper than the 
ductile iron castings once considered 


for the job. 


Reactor’s outlet 
header has 90 


welded connections 
¥ Marietta, On10: This outlet header 
ee - for the new Hanford Recycle Test 
eg 


alah 


fabricated by Dravo Corporation. 
The piping—Type 304 stainless, 10- 
34 inches OD and .750 inch wall 
thickness—is in three segments 
which are welded together to form 4 
131% foot diameter ring. Visible are 
the specially forged bull tees and 
some of the 90 welded 114 inch 
outlets for connections to the water 
cooling lines. 

Dravo, which furnished the ma- 
terial and fabricated both inlet and 
outlet headers, completed the com- 
plex job at its pipe fabricating shop 
in Marietta. 


we @ Ss: 
y ; : . 
aa vf Reactor being built by General Elec- 
8 a 7 tric at Richland, Washington, for the 
a rd Atomic Energy Commission was 
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First fully automatic shape- _ 


... adaptable to ratio cutting 
and tape control! 


_ ORWELD CM-60 





. 
~- Me hadi 




















cutting machine with unlimited capacity! 





Never before has any shape-cutting machine come so 
close to complete automation. The OXWELD CM-60 will 
reproduce thousands of metal parts from a simple exact- 
size pencil or ink drawing on ordinary paper. It requires 
only one operator, working at a single, centrally located 
control panel. Powered by a co-ordinate drive system the 
CM-60 is readily adaptable to all present and future 
methods of control including ratio cutting and punched or 
magnetic tape. Standard models are equipped with up to 
10 torches to handle work up to 10 ft. wide. But capacity 
of the CM-60 is unlimited. Models can be made to cut 
greater widths. The length of sections that can be cut is 
limited only by the length of track used. 


Complete fingertip control—Ignition, preheat, cut- 
ting oxygen, height adjustment of the torches, movement 
of the carriages, positioning of the tracer...every action 
can be controlled by flicking a switch or turning a dial. 
Remotely operated ignitors on each torch light preheat 
flames simultaneously. Piercing of plate is simplified by 


i 


‘r : i; 74 
of 
| i 
ee 
all 
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a unique pilot valve on the panel which turns on the cut- 
ting oxygen slowly and gradually to start a cut or pierce 
a hole. Gases are shut off automatically when cutting 
operations stop for any reason. 


Superior construction features—The co-ordinate 
drive type CM-60 has power to spare. Each carriage has 
two individual motors—a high speed motor for position- 
ing and a co-ordinate drive motor for accurate positive 
cutting. The co-ordinate drive motors are directed by a 
sine-cosine potentiometer. Only premium quality, durable 
materials are used throughout. Weight of the CM-60 on 
the guide tracks is borne at only three points so that the 
frame won't twist. 

Get full details on the OXWELD CM-60 shape-cutting 
machine from your local LINDE office. Or, write Linde 
Company, Division of Union Carbide Corporation, 30 
East 42nd Street, New York 17, N. Y. Jn Canada; Linde 
Company, Division of Union Carbide Canada Limited, 
Toronto 7, Ontario. 


COMPANY Guu 


es ge ca fx . ie a 
Follows a pencil drawing...First and only tracer with built-in 
kerf adjustment —The photocell tracer never contacts the tracing 
table. There is no damage to drawings. You can use simple pencil or 
ink drawings, completely eliminating templates and their storage 
problems. In most shops this saving alone will pay for the new 
tracer in less than a year. Tracer accuracy is excellent — within 
+ .005 inch. Kerf widths up to % in. can be easily adjusted for on 
the tracer. Drawing can be simply traced from engineering prints 
of the desired shape. 


Any deviation in plate surface 
level is instantly sensed by an au- 
tomatic height adjustment control 
unit. If there is any deviation in 
the plate surface the motorized 
torch holders react instantly, au- 
tomatically lowering or raising the 
torch to compensate for the devia- 
tion. Cutting oxygen is automati- 
cally controlled by quick-acting 
solenoid valves on each torch to 
eliminate gouging after the cut is 
complete. 


“Linde,” “"Oxweld"’ and “Union Carbide’ are registered trade-marks of Union Carbide Corporation. 
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Plan to visit our Booth 207, at the forthcoming AMERICAN WELDING SOCIETY’S 41st Annual 
Convention and Welding Exposition being held at the GREAT WESTERN EXHIBIT CENTER, Los 
Angeles, California— April 26 to 28—where you will see the many NEW items of our manufacture. 
One of the most versatile operators of the welding torch will be on hand to demonstrate his amazing 
artistry in hand cutting... a special section will be devoted to the demonstration of the latest in oxygen 


therapy equipment... and an experienced glass blower will put some of our air-gas apparatus through 


its paces. Many other programs of interest are scheduled for this contact booth, so come see us... 


We look forward to greeting 
old friends . .. and hope to meet 
many new ones. 


REMEMBER! BOOTH 207! 








SINCE 1910 





NAll | NAL welding equipment COMPONY... 212 tremont street san a 
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WELDER Square D makes them all... 
CONTROL for simplest or most exacting applications! 


for General Purpose Machines 
For applications requiring widely varying 
welding conditions, normal welding speeds 
and maximum simplicity. 


CLASS 8992 Type BBG-1 


for High Speed Welding 
For production line (gun orstationary) 
welders and other applications where 
high speed, high currents or dual gun 
control are factors. 


(SYNCHRONC 


for Precision 
Welding 
For welding alumi- 
num, other non-fer- 
rous and ferrous 
metals requiring 
precision weld 
times; stepless heat 
control; slope or 
taper control. 
CLASS 8993 Type BDG-2 


You'll find your nearby Square D 
Field Engineer a source of sound 
counsel in selecting the welder con- 
trol best suited to your application. 





SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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new Westinghouse WS silicon welder... 


Arc-air gouging for metal removal offers an outstanding path to cost reduction. The new Westinghouse WS 
welder has been designed as the ideal companion to this process. 

Weld or gouge—be SURE you do it with the 500-amp WS because, in addition to the natural advantages of 
a hermetically sealed, high capacity, silicon diode rectifier, it affords threefold protection. 

Three automatic protection features eliminate the need for special precautions by the operator. First: an 
exclusive surge suppressor circuit to protect against transient voltage spikes. Second: an integral transformer 
thermal switch that prevents overheating with prolonged use. Third: an exclusive time and current sensing 


(Below) The gouge and the gouging. 
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designed specifically for arc-air gouging, too! 


relay circuit that prevents damage from the above normal current or above normal duty cycle. 

You benefit with greater production and fewer repair bills. What’s more, you have a dual-purpose unit that 
can both weld and arc-air gouge, a welder you can count on to work whenever you need it. 

You can get other Westinghouse WS units with the same ruggedness and reliability. Capacities: 200, 300, 
400 as well as 500 amps for 230/460-volt a-c operation. 

Want more information on the industry’s newest, most versatile welder? Contact your nearest Westinghouse 
Welding Distributor... or write Westinghouse Welding Division, 4454 Genesee Street, Buffalo 5, New York. 


J-10483 


watch Westinghouse for new developments in welding! 





you can Be SURE...IF Westinghouse 


The new WS welder. 


SEE.... the Westinghouse exhibit in Booth 115 at the American Welding Society Show. ... April 26, 27 and 28. 





A TWIST OF THE WRIST MEN ON THE MOVE 


quickly locks 7 in the welding industry 

or unlocks Ampco 
twin-wedge 
connectors 





f 


Westendarp Greenberg 


APPOINTMENTS: 





Edwin (Ed) Westendarp is 
president of the newly formed Amer. 
ican Alloys, Inc., of Newark, Cali- 
fornia. Milton Sims, Los Angeles, 
is vice president. Gus H. Emin is 
vice president and general sales man- 
ager, Chicago. Barney David, Los 


New Ampco Cable Connector Angeles, is vice president and West 


ern sales manager. 


WON'T OVERHEAT...WON'T ARG |, simon s crcnters ta tos 


named Director of Engineering and 
. . ’ Training Services for Eutectic Weld- 

Patented twin-wedge design can't work loose ing Alloys Corp., Flushing, N. Y. 

Maintains perfect electrical contact — No lugs, locks, He had been National Fechnical 

hooks, or springs to loosen and cause arcing. With twin-wedge Secretary of the American Welding 

connections, the area of tight electrical contact actually increases Society for 15 years. 

with normal wear! 


— we 
Joins all cable sizes — Ampco Cable Connector fits all . ae ee eo joined 
four popular welding-cable sizes. When properly attached by Stulz-Sickles Co., Elizabeth, N. J. He 
lead soldering or crimping, the cable connector can get no hotter will be district sales manager for 
than the cable itself. Metropolitan New York, New Jersey 


and Philadelphia. 


Sate — When properly mated, Ampco Cable Connector with- 
stands the tension stress applied by dragging cables over floor and yy : 
up on positioners. Streamlined connector covers slide over or Jerry McEvilly has been ap- 
around obstacles without snagging. If improperly mated, the con- pointed field representative for the 
nector pulls apart before arcing can occur and cause damage. Asenit Company, Lancaster, Ohio. 
Durable — Moulded Neoprene covers are not affected by oil, = ts por bawed work i — 
grease, high and low temperatures. waukee and cover nine midwestern 
states. 


AMPCO METAL, INC. Lincoln Electric Co. has named 
MILWAUKEE 46, WISCONSIN - cs 

uenehebinnk Meckanh. Qalliernie G. N. Bull manager of a new sales 
Southwest: Garland (Dallas County). Texas engineering district in Miami, Flor- 


= ida. At the same time Lincoln named 





AMPCO METAL, INC three district managers: Russell S. 
: ; . 27 

TEAR OUT Dept. 176D, Milwaukee 46, Wis. Hale (Boston), E. Larry Smith 

COUPON Send me bulletin on new (New York City) and John H. Me- 


Ampco Cabie Connector. 


AND MAIL Feeters, Albany, N. Y.). 


DAY Name 
phe » Joseph T. Bullock has joined 
Company. 


*> Saies orgé izé io oO i re-N tal 
“as. ee ee 


will cover the Mid-Atlantic states. 

















Zone___State 
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P&H TAPE-PROGRAMMING 
completely automates the 
fusion process and is far 
superior to human control. 
Additional channels on tape 
and reader provide precise 
control for rotation, wire- 
feed, gas and water flow, 
and other related functions. 


P&H MOTORIZED RHEOSTAT 
permits pre-setting of up- 
slope, welding cycle, and 
decay at intervals of 6 to 50 
seconds—and controls them 
at exact values. Weld time 
can be pre-set or controlled 
manually. 


P&H AUTOMATIC SPOT-GUN 
CONTROL enables operator 
to pre-set time interval and 
heat for starting, welding, 
finishing, and post-flow of 
gas and water in spot-gun 
welding. “Add-on” units for 
existing welders — integral 
th new machines. 


312 


Now... programmed 
welding automation 
From PEA! en inrinivary 


versatile time -amperage controls. 


For example, the new P&H motorized rheostat and 
sequence timer enable you to weld Space Age and 
other super-critical metals automatically! You just 
dial the pre-calculated heat-time values and press the 
start button. The conirol responds with the exact 
cycles you need for precisely controlled upslope, 
welding cycle, and decay. The result: perfectly con- 
trolled super-critical welding without thermal shock 
or cracking. 


Another modern development is the new PaH 
punched-tape control for production welding. This 
industry “first” enables you to tape your jobs today 
— and weld tomorrow or next month. You can han- 
dle more work and get the same top-quality welds 
regardless of who operates the unit. 


Find out today what P&H time-amperage controls 
can do for you. Send for Bulletin W-155. 


HARNISCHFEGER 


wavkee 46, Wisconsin 


Export Division: 
4329 W. Nationa! Ave., Milwaukee, Wis. 


P&H welding equipment is manufactured and sold in Canada 
by REGENT EQUIPMENT MANUFACTURING COMPANY, Ltd. 
455 King St. West © Toronto, Ontario, Canada 
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Gushion-Soft Comfort in 


dependable eye protection 


Soft flexible frames provide new wearer appeal in eye protection. 
Unsurpassed comfort results in increase use of goggles and more working 
efficiency. Deep cups fit easily over large prescription glasses. 


WELSH Cyebsps ® 
Style 5070 


A single lens welding goggle with a soft 
flexible frame provides unusual comfort 
and fit. Simplified lens holder permits 
easy changing of filter and cover plates. 


WELSH Zopluye ® 
Style 1070A 


Single lens goggle with crystal clear, soft, 
pliable frame and flanged edge comforta- 
bly form-fits your face. Also available in 
green lens and green frame. Unique lens 
angle increases immediate working vision. 
Locking pins on every lens assures easy 
positive lens assembly. 


WELSH Soft-l @ 
Style 5054 


Welding goggles with a unique soft pli- 
able frame which molds itself comfortably 
to contours of face and head. Standard 
50 mm filter lenses meet every require- 
ment for maximum protection. 


See the complete WELSH line at BOOTH 408, 
AMERICAN WELDING SOCIETY SHOW, Los Angeles, Calif., April 26-28, 1960 


West Coast Warehouse: 788 Mission St., San Francisco, Calif. 
Southwestern Warehouse: 142 Howell St., Dallas, Texas 
Midwestern Warehouse: 1736 South Michigan Ave., Chicago, III. 


WELSH — Willingly Worn By Workers Everywhere 


MANUFACTURING COMPANY 
9 MAGNOLIA STREET, PROVIDENCE, R. |. 
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MEN ON THE MOVE 


continued from page 18 


APPOINTMENTS: 





Modern Engineering Co. has ap- 
pointed two factory sales represen- 
tatives. They are Roy Brigance 
(Cleveland) and Vint Gubbins, 


(Chicago). 


Joe B. Henderson, Jr. is a new 
application engineer for Wall Col- 
monoy Corp. He will work out of the 
firm’s Houston, Texas, office as a 
petroleum industry specialist. 


Metal & Thermit Corp., New York 
City, has announced the appointment 
of Peter L. DeDecker as welding 
He will cover the 
West-Central region out of Daven- 
port, Iowa. 


sales engineer. 


Floyd L. Paschke is new sales 
manager at Rotor Tool Co., Cleve- 
land, a subsidiary of the Cooper- 
Bessemer Corp. 


Alloy Rods Company has ap- 
pointed two men to its field sales or- 
ganization. They are J. A. Fox, 
Newark, N. J.) and R. G. Rogers 


(San Francisco Bay area). 


Edward P. Mitchell has been 
named sales engineer on the Eastern 
Region sales staff of A. O. Smith’s 
Welding Products Division, Milwau- 
kee. Mr. Mitchell will cover New 
York City neighboring New 
Jersey counties. 


and 


Joseph M. Dorocke has been 
named general sales manager at 
Flood Safety Products Co., Chicago, 
Illinois. 


Two new hard surfacing specialists 
have been named by Einar Iverson, 
manager of Alloy Rods Company’s 
newly formed Hard Surfacing Divi- 
sion. They are A. A. Averbeck 
(Chicago) and Willard F. Stewart 
(Pittsburgh) . 


Robert H. Coburn and William 
A. Grant are two new district sales 
managers for the Electronic Controls 
Section, Budd Company, Philadel- 
phia. They will cover Detroit and 
Los Angeles, respectively. 


continued on page 22 
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Tempulstik: | ~~ Zpciaiute tndiialing veayone 


B revprstks’ provide a simple and accurate means of determining 
preheating and stress relieving temperatures in welding operations. 
Tempilstiks® are widely used as a standard method of checking temperatures 
in all heat treating—as well as in hundreds of other heat-dependent processes 
in industry. Available in 80 different temperature ratings $2.00 each. 


Most leading welding supply houses carry Tempilstiks’. If yours is an exception, 
then write direct to us for further information. 


270° 
Tempil CORPORATION © 132 West 22nd St., New York 11, N. Y. 


Visit us at Booth 407—AWS Welding Show—Great Western Exhibit Center, Los Angeles, Cal., April 26-28. 
For More Information Circle No. 90 on Reader Service Card. 
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MEN ON THE MOVE 


continued from page 20 


NeW \i-\mpact Plastic Insulated 
Panel Receptacles and Mating Plugs 


PROMOTIONS: 





Robert T. 
Brown is the new 
manager of Met- 
Mount directly al & Thermit Cor- 

poration’s Weld- 
on any ing Division. Mr. 


, | Brown’s respon- 

Electrical | . sibilities include 

research and pro- 

Panel duction tks 

Murex line of 

welding machines, electrodes and ac- 

cessories. He had been sales manager 
for the division. 


Linde Company, Division of Union 
Carbide Corp., has announced the ap- 
pointment of D. W. Morgan as 
Manager, Essington Electric Welding 
Apparatus Factory, Essington, Penna. 


Gordon E. Brown has been 
Now, you can make fast, positive power connections to any named sales manager of the West 
metal panel or housing without special insulating materials. Coast Division of Ampco Metal, Inc., 


Simply punch out a hole and insert a Cam-Lok self-insulated 
Receptacle! Uses standard electrical lock-nuts, affords 
“‘dead-front” protection. Push in and twist Cam-Lok 
mating Plug and you’ve made a locked connection, which 
can be released quickly. 


New Cam-Lok Receptacles eliminate costs of special 
insulating panels and reduce assembly time. Patented, 
high-pressure contact assures minimum resistance and 
heating. 


Cam-Lok has a complete line of Receptacles and Plugs in 
many sizes and designs. Standard and special purpose 
Power Distribution Connections are available. Write today 
for new Bulletin No. 301. 


“Dead Front” design for fast 
‘direct mounting on... 
© ELECTRICAL DISTRIBUTION PANELS © SWITCHGEAR 


e BUS DUCT © JUNCTION BOXES 
© WIREWAY or any electrical cubicle 


Visit the Cam-Lok Booth #403 at the Los 
Angeles Welding Show, April 26-28 


sr z EMPIRE PRODUCTS, INC, 
eeammmcll@lk feo. sox use 


DIVISION 


CINCINNATI 36, OHIO 
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Milwaukee. Brown formerly was 
Ampco’s manager of field sales. 


Edwin S. Coyle is new manufac- 
turing manager of the Electronic 
Controls Section, The Budd Compa- 
ny, Philadelphia. 


New vice president and general 
manager of Norton International. 
Inc., Norton Company’s foreign di- 
vision, is Dr. Wilfred F. L. Place. 
He succeeds Frank M. Ryan who 
retired earlier this year. 


James E. Moore has been named 
sales and service engineer in the 
middle-Atlantic states for the Col- 
monoy Division of Wail Colmonoy 
Corp., Detroit. He will make his 
headquarters in Morrisville, Pa. 


Harry B. Crutcher is the man- 
ager of the newly expanded Auto- 
motive Engineering Division of Pro- 
gressive Welder Sales Co.. Detroit. 


Standard Steel Corp., Los Angeles, 
has named Vice President James E. 
Cox as general manager of its Cam- 
bridge Division in Lowell. Mass. 


continued on page 24 
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CATERPILLAR PICKS HARRIS !!! 


Photo courtesy Caterpillar Tractor Co. 


For Speed and Economy in Flame Cutting 
Using Natural Gas 


The use of Harris cutting torches accomplished the most economical balance 
between cutting speeds and oxygen consumption. Harris torches were selected over 
competing brands. 

This installation permitted performance not otherwise possible and the gas 
savings are substantial. 


For further information call your local Harris Distributor or write to us. 


y 5 HARRIS CALORIFIC Co. 


S501 CASS AVE.* CLEVELAND 2, OCHIO 
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Ranite Hardsurfacing Rods 


give BEST RESULTS 


YOU CAN 
INCREASE PROFITS WITH ECONOMICAL MAINTENANCE 


Ranite Rods: 
© GIVE DEPENDABLE WEAR. 
© FAST DEPOSITION GETS THE JOB DONE QUICKLY. 
EASY TO RUN—A-C or D-C 


NO SLAG TO FIGHT. 


e / 
EXCLUSIVE METALLIC Wi / a 


COATING PROVIDES MORE OD  cweics 
DEPOSITED WELD PER POUND. FOR HARDSURFACING 


FOR COMPLETE INFORMATION SEND THIS COUPON TO: 
RANKIN MANUFACTURING CO. P.O. Box 631, Alhambra, Callif. 


a OS Ae ee ee 


Company: 





NN ea ee I a 





SEND LITERATURE ONLY AT THIS TIME—DON'T CALL. 
PLEASE ADVISE WHERE RANITE CAN BE PURCHASED. 


WE WOULD LIKE TO DISCUSS OUR HARDSURFACING APPLICATIONS 
WITH YOUR FACTORY WELDING ENGINEER ON HIS NEXT REGULAR 
TRIP IN OUR AREA. 


For More Infermation Circle No. 76 on Reader Service Card. 
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MEN ON THE MOVE 


continued from page 22 


PROMOTIONS: 





John Farran has been named 
Director of Service by Lincoln Elec- 
tric Co., Cleveland. He succeeds G. E. 
Tenney, retired. 


H. B. Jorgensen is the new 
supervisor of the Sales Training Sec 
tion at Carborundum Company, Ni- 


agara Falls, N. Y. 


C. H. Glasier has been appointed 
executive vice-president of Air Re 
duction Sales Co., New York. 


HOMECOMING: 





Donald W. 

Smith, chief en- 

gineer of Sight 

Feed Generator 

Co., West Alex- 

andria, Ohio, has 

returned from an 

extensive, two 

month trip to 

North Africa and 

Europe. The pri- 

mary purpose of Mr. Smith’s trip 

was to train personnel of the Cater- 

pillar dealership in Algiers in use 

of Rexarc automatic welders and posi- 

tioners. He also made business con- 

tacts for his company in Switzerland, 
Sweden, Germany and France. 


ELECTIONS: 


R. L. Siebert has been elected 
president and treasurer of the Mil- 
waukee Electric Tool Corp., Milwau- 
kee. He succeeds his father, A. F. 


Siebert, who died on January 11th. 


DEATHS 


Richard W. Whitton, 50, west 
coast sales representative for the Sell- 
strom Mfg. Co., Palatine, Illinois, 
passed away suddenly on January 20, 
1960. A resident of Huntington Park, 
Calif., Mr. Whitton is survived by his 


wife and two sons. 





Where sensitivity of touch is extremely 


important . . . on production line 
° lding of high unit cost equipment — 
For the Right Touch vs 
& ou American Optical recommends elkskin 
onl the Toughest hand protection. These gloves offer a 
W elding Job “kid glove” type of softness for the 


utmost in flexibility and hand dexterity. 
AO ELKSKIN Gloves By reducing hand fatigue, they pay off 
with real savings in production costs. 


What’s more, they will provide long 





e SOFTER service despite high temperatures. 


® HIGHLY Your nearest AO Safety Products 
FLEXIBLE — Representative can supply you. 


NOTE: Welder’s eyes are protected 
by the AO 323A Goggle. 








ee ‘ Always insist on 
American \& Optical | A) Trademarked 


afety Products 
SAFETY PRODUCTS DIVISION . Safety Pro 
SOUTHBRIOGE, MASSACHUSETTS 








AO 5X311 
ELKSKIN GLOVE AO 5X363 


* Montpelier pattern ELKSKIN GLOVE 


* One-piece back and palm © Gunn pation 
* All welted seams : 
Two-piece back 


Wing thumb and heavy 
lining on back 


* Heavy lining on back 


* 14” long 


All welted seams 


14%” overall length with 
7” cuff 








Be Safe For Sure... With AO SURE-GUARD Gloves 


For More Information Circle No. 7 on Reader Service Card. 
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New NOG Consumable 


Newly designed, incorporating features that were devel- 
oped to meet field requirements, the new WC-1 Welding 
Control Unit and the AM-1 Torch have advantages you 
should know about. Designed for Automanual* consum- 
able electrode welding processes using Argon, Helium or 
Carbon Dioxide as a shielding gas, they provide maxi- 
mum versatility and economy. 


WC-1 Welding Control with Wire Drive 
Double gate wire drive unit—1/10 HP Motor 


Wire (34,” to 34”) feed rate: 55”—500" per min. 
Clears 18” manhole— Weighs 55 Ibs. 

Easy to control 

Sturdy, simple electrical components 


AM-1 Torch 


Unitized design—molded as one unit 

Light weight—hand balanced 

Delivers electrode and shielding gas to the are 
Complete package—all cables and hoses supplied 
On-off switch on handle 

Water-cooled cup 





Electrode Welding Equipment 


DUAL SHIELD... 


the carbon dioxide welding process that saves 


The DUAL SHIELD* process is being used 

successfully by many plants, and the scope of its 
application, ranging from plain-carbon to 

low-alloy high-tensile steels, is constantly increasing. 
The oxidizing, scavenging and slag-forming flux 
compounds, the greater amount of weld metal deposited 
with better penetration, the higher welding 

speeds, the combination of inexpensive CO, and the 
flux compounds to provide arc stability, and 

the better weld quality obtained are all factors 

that contribute to the wide acceptance of 

DUAL SHIELD welding. Many are realizing good savings 
in reducing weld time and costs in spot welding 

and in foundry repair welding. 

Four flux-cored electrodes are used with this process: 
No. 110—A single-pass electrode for plain-carbon 

steels with a maximum carbon content of 35 points 

No. 111A—A multipass electrode for the same 

steels welded by No. 110. 

No. 150 and 151— Multipass electrodes for 

high-tensile low-alloy steels. 

Since the cost of welding is a major factor 

in your operations, the DUAL SHIELD welding process 
and the new NCG WC-1 Welding Control Unit 

and AM-1 Torch can have an important bearing on 
your future profits. This new equipment is 

reasonably priced and the DUAL SHIELD process 

will cut production costs. It has for others 

and will for you. 














ual Write today for more information... 
\ *Z \ Six page bulletin detailing 
DUAL SHIELD Welding Process: NH 137. 


\ 


~— Circle No. 73 on Reader Service Card. 
NATIONAL CYLINDER GAS 


See the DUAL SHIELD welding stetiadh tiiehtane Aananes 7 cee 
process in operation during the ESD er re CHEMETRON 
1960 AWS WELDING SHOW Dept. “IU, Chicago 11, Illinois 
April 26, 27 and 28th 1 . ns 
creat Western Ext Cntr ee ee 
Los Angeles, California : 
. Consult the yellow pages for the office nearest you. 


BOOTHS 41 7-418 © 1960, CHEMETRON CORPORATION 


*DUAL SHIELD and AUTOMANUAL are trademarks of CHEMETRON CORPORATION 





MANIPULATORS and SPECIAL 


LEWIS offers precision manipulators for 
every general-purpose automatic head posi- 
tioning requirement. Three standard series 
are available: 

BANTAM SERIES — 8’ x 8’ range, 250 Ib. 
rated tip load, portable, free standing ped- 
estal base equipped with wheels and leveling 
screws. 

UNIVERSAL SERIES — 12’ x 12’ range, 
350 Ib. tip load, portable, available with 
variety of base mountings, drives. and con- 
trol features. 

HEAVY DUTY SERIES — ranges from 
12’ x 12’ to 24’ x 24’, tip loads up to 1,000 Ibs., 
available with variety of base mountings, 
drives, controls, auxiliary equipment, provi- 
sion for carrying welding power sources, etc. 

ALL LEWIS MANIPULATORS FEA- 
TURE precision drives, hardened and ma- 
chined ways and rollers, adjustable rollers for 
accurate alignment and take-up, maintenance- 
free design and construction, control of all 
powered motions by portable pendant opera- 
tor controls. 


Figure 1: UNIVERSAL 12x12x18 portable 
track type manipulator. Precision electronic 
welding drives on boom and carriage. 30:1 
speed range. Rapid traverse at welding speeds. 
Free standing integral track with exclusive 
alignment feature. 360° manual boom rota- 
tion with positive lock. Constant speed power 
elevation. Completely portable in one lift by 
5-ton crane. 


Figure 2: HEAVY DUTY 12x12x35 rail car 
mounted manipulator. Same precision drives 
as Universal. Power sources and vacuum unit 
mounted at column base. Operator chair at 
boom -tip. Power rotation. Track sections 
equipped with feedrail that delivers primary 
power to manipulator and welding equipment. 
Inquiries concerning your standard or special 
manipulator requirements are invited. Names 
of dealers in key industrial areas furnished 
on request. 


Figure 1. 

















See the Universal in operation... BOOTH 308 
AWS Show April 26, 27, 28 
Los Angeles, California 


Figure 2, Photo courtesy Alliance Structural Div., Allionce Machine Co. 


THE LEWIS WELDING & ENGINEERING CORP. 


107 NORTHFIELD ROAD + BEDFORD, OHIO 


Designers ° Engineers ° Fabricators ° Machinists 
For More Information Circle No. 56 on Reader Service Card. 
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TOOLING FOR AUTOMATIC WELDING 


new tooling concepts facilitate 
automatic welding of thin-skinned missile structures 


Custom engineered tooling “packages” 
successfully adapt advanced automatic welding 
techniques to missiles manufacturing. 


Even though critical strength-weight ratios in air 
weapons systems components are being resolved by new 
lightweight structures and materials, the fabrication of 
these complex structures still is a problem. Standard 
tools and production methods are not versatile enough 
to meet their extreme tolerances. 


In automatic are welding, a basic method of 
fabricating ultra-thin sections, are control has evolved 
to'a high level of reliability. But practical application of 
advanced automatic welding techniques becomes feasible 
only through custom tooling. 


The special machine illustrated above is an ex- 
ample of the advanced state of this art. Designed, en- 
gineered and built for a specific purpose, it is used to 
fabricate large-diameter thin-gauge missile fuel tanks 
from special alloy steels. 

For this particular project, massive tooling was 
required to position, support and rotate fragile preformed 
tank sections under an automatic welding head. Because 
of prior finishing, each section had such substantial 
“‘added value’”’ that the margin for error was zero. 


The specialized tools and fixtures were designed 
and built to rigid specifications that assured machine 
tool accuracy. 

This type of packaged precision tooling is a spe- 
cialty with Lewis Welding & Engineering Corp. A produc- 
tion fabricator with more than 20 years’ experience, 
Lewis offers coordinated design, engineering and manu- 
facturing services. This versatile design-and-build cap- 
ability is based on fully integrated facilities under one 
quality control responsibility. 

If fabricating thin-skinned birds . . . or their 
components . . . is causing you problems, Lewis has 
diversified experience in developing tools, fixtures and 
manipulating equipment for automatic welding processes. 
Our engineers will be glad to discuss your requirements 
and to make recommendations. 


THE LEWIS WELDING & ENGINEERING CORPORATION 


107 Northfield Road ° Bedford, Ohio 


Designers * Engineers * Fabricators * Machinists 


For More Information Circle No. 102 on Reader Service Card. 


WELDING DESIGN & FABRICATION APRIL ‘60/29 





AWS Welding Show Exhibits $3,000,000 


Los ANGELEs: The 41st Annual Convention and Weld- 
ing Exposition of the American Welding Society to be 
held here April 25 through 29 will feature a welding 
show of spectacular proportions—in addition to the 
regularly scheduled technical and social events. Keep- 
ing pace with the rapid growth of the welding industry 
in recent years, the exhibition of equipment and ma- 
terials promises to be the largest ever held by the AWS. 

Society officals feel that some $3,000,000 worth of 
equipment will be shown. Many unique examples of 
modern welded construction will also be on view, in- 
cluding a unitized welded automobile chassis and weld- 
er products from industries in and around Los Angeles. 
Live demonstration of welding processes and equip- 


ment will be given; equipment under development at 
present will be revealed for the first time. 

Exhibits will be shown at the Great Western Exhibit 
Center which has a total area of 70,000 square feet 
room enough for a full-size football field and spectator 
area. Show hours are from 10 am through 10 pm on 
Tuesday and Wednesday, April 26 and 27, and from 
10 am to 6 pm on Thursday, April 28. 


IMPORTANCE OF MEETING 
Two other facts make this Welding Show and Meet- 
ing one of the most important ever held by the Society: 
First, this is the first time the American Welding 
Society has held a Welding Show on the West Coast. 


These companies are exhibiting at the A.W .S. April Welding Show... 


Booth 
& 

Air Reduction Sales Co. ............ 303 
All State Welding Alloys 

Co., Inc. 
Alloy Rods Company 
Alphil Spot Welder Corp. .......... 122 
Aluminum Company of America 306 
American Brazing Alloys Corp. .208 
American Pullmax Co., Inc. ........ 805 
Arcair Company 
Arcos Corporation 
Aronson Machine Company 


Balteau Electric Corp. -............... 517 
Battelle Memorial Institute 

Bay State Abrasive Prods. 

Bernard Welding Equipment ....518 
Birdsell Manufacturing Co. ........ 615 
Blackhawk Industrial Div. .......... 302 
Bren Weld Corporation 

E. D. Bullard Company 





Cc 
Cam-Lok Division of 
Empire Products, Inc. ............ 403 
Capital Welding & Mfg. 
bo, Inc. 510 





Booth 
Chicago Tool & Engineering 
Contour Marker Corp. ................ 519 
Cosa Corporation .......................111 
Coyne Cylinder Company 


Dockson Corporation 


Elmet Division of North 

American Philips Co. -............. 514 
Emerson Electric Mfg. Co. ........ 620 
American Platinum & Silver 

Div., Engelhard Industries ....503 
Exomet, Incorporated 
Eutectic Welding Alloys Corp. .405 


F 

R. GC Bassler & Cow iccinicin ck 514 
Fibre-Metal Products Co. ........:... 702 
Flood Safety Products Co. .........514 


G 


General Dynamics Corp. 

Liquid Carbonic Division 
Glendale Optical Co., Ine. ............ 433 
Gregory Industries, Inc. ............ 310 


Booth 
H 
Handy & Harman ........................ 322 
Harnischfeger Corporation 
Harper Trucks, Inc, .................. 512A 
Harris Calorific Company 
Hobart Brothers Company 


I 
International Nickel Co. ............ 420 


J 


Jackson Products, Div. 
Air Reduction Company, Inc. 


K-G Equipment Co., Ine. ............ 
K S M Products, Ine. .................. 


Kaiser Aluminum & Chemical 
ge ein EE RS eR Rt 


Kedman Company 
L 


RR Mi issih: Dndieaiethnan cites 
Lewis Welding & Engineering 

| See amen rs 308 
Lincoln Electric Company 219 
Linde Company, Division of 

Union Carbide Corporation .211 
Lummis Manufacturing Co. ........ 514 





INDUSTRY NEWS 


Worth Of Welding Equipment And Materials 


Interest and enthusiasm have been shown by all 
branches of the welding industry. 

Second, April has again been designated as Na- 
tional Welded Products Month to coincide with the 
Welding Show and Meeting as it was last year. Thou- 
sands of the world’s foremost welding experts, metal- 
lurgists, manufacturers and fabricators who will at- 
tend will see emblems similar to the one on the oppo- 
site page in exhibit booths and on banners in the ex- 
hibit area. 

While the Welding Show is scheduled for April 26 
through 28, the technical and social events will take 
place from April 25 through 29. During this week, 
the Biltmore Hotel in Los Angeles will be the scene 


M Pandjiris Weldment Company ....118 


of such activities as the presentation of the Adams 
Lecture by Robert D. Stout, the reading of 69 tech- 
nical papers, the meeting of various committees and 
the Society’s annual banquet. 

An interesting ladies program has been developed 
and a number of plant tours have been arranged by 
members of the Los Angeles Section who are acting 
as hosts. 


turn the page for information 
on the 69 technical papers that 


will be presented at the AWS meeting 


Tempil Corporation 


McKay Company 

Magnaflux —— 

Markal Company .. Cade 
Marquette Mfg. Co., TP pe) eee 121 
Metal & Thermit Corporation ....604 
Metallizing Co. of America 
Mid-States Welder Mfg. Co. .....413 
Miller Electric Mfg. Co., Inc. ....311 
Milwaukee Electric Tool Corp. .523 
Mir-O-Col Alloy Co., Inc. ........... 106 


N 

NRC Equipment Corporation ....602 
National Cylinder Gas, Div. of 

Chemetron Corporation 417, 418 
National Torch Tip Company ...410 
National Welding Equipment ....207 
Norris Division 

Norris-Thermador Corp. ........ 108 


North American Aviation, Inc. 
Missile Division .....................414 


North American Philips Co. .....421 


Oo 


Ohio Nut & Bolt DNF - 
Omark Industries = 


P 


Page Steel & Wire Division 
American Chain & Cable Co. .514 


Cecil C. Peck Company 

Philips Electronics, Inc. .......... 301 
Phillips Drill Company 

Picker X-ray Corporation 


R 
Ragle Industries, Inc. ............... 616 
Ransome Company 
Reid Avery Company 
Robotron Corporation 
Robvon Backing Ring Co. .......... 801 


s 

Sellstrom Manufacturing Co. ....100 
Ry Oat ARDS CEES 614 
Sight Feed Generator Co. .......... 113 
Simonds Abrasive Company ......516 
A. O. Smith Corporation 209 
Smith Welding Company 
Sperry Products Company 

Div. Howe Sound Company ....112 
Standard Steel Corp. .................. 119 
Steffan Manufacturing Corp. ....803 
C. H. Stevens & Company 
Stoody Company 
Sylvania Electric Products Inc. .617 


T 
Tec Torch Company, Ine. _.......... 619 





Thermacote Company .............. 
John Tillman & Company .......... 
Tweco Products, Inc. .............. 512 


U 
Uniflex Cable Division 
Gar Wood Industries, Inc. ...... 107 
Unique Equipment Inc. ............ 319 
United Wire & Supply Corp. ......409 


Vv 
Vacuum Tube Products, Div. 
Hughes Aircraft Company 
Victor Equipment Co. ........ 313, 314 


w 
Wall Colmonoy Corporation 
Weldex Division 
The Metal Craft Company 
Welding Alloys Mfg. Co. ........ 120A 
Welding Design & Fabrication 101 
Weldmatic, Division of 


Welsh Manufacturing Co. ......... 
Weltronic Company 


Westinghouse Electric Corp. ......115 





INDUSTRY NEWS 





69 Technical Papers Highlig 
Society's 41st Annual Conve 


Los ANGELEs: Twenty-three technical sessions are be- 
ing sponsored at the American Welding Society’s 41st 
annual convention here by the American Welding 
Society and by the ASME Metals Engineering Divi- 
sion Conference. A total of 69 papers will be presented 
on the latest developments and research projects in 
the welding industry. 

The five-day program is one of the most comprehen- 
sive ever attempted. AWS officials report the quality 
of papers was never higher. 

The technical program is as follows: 


APRIL 25 

Monday afternoon, three simultaneous sessions on: 
Heat Effects on Steel Weldments; Resistance Welding; 
Structures. 


APRIL 26 

Tuesday morning, three simultaneous sessions on: 
Fracture Mechanics; Aluminum Alloys; Arc Welding 
Applications. 

Tuesday afternoon, three simultaneous sessions on: 
Fracture Mechanics; Aircraft; Fabrication Procedures. 


APRIL 27 

Wednesday morning, three simultaneous sessions on: 
Welding and Fabrication of Ni-Cr-Fe Alloys; Rock- 
etry; Weldments. 


Wednesday afternoon, three simultaneous sessions 
on: Nonmetallic Structural Materials; Weldability of 
Steels; Surfacing. 


APRIL 28 
Thursday morning, three simultaneous sessions on: 
High Alloys; Oxygen Cutting; Gas Shielded Welding. 
Thursday afternoon, two simultaneous sessions on: 
Ductility of Steels; Brazing. 


APRIL 29 


Friday morning, three simultaneous sessions on: 
Columbium, Titanium and Zirconium; Pipe Lines; 
Processes. 


ADDITIONAL HIGHLIGHTS 

Highlights of the week’s activities include the annual 
Adams Lecture on “Higher Strength Steels in Welded 
Structures” by Robert D. Stout, Lehigh University, on 
Monday morning, April 25. 

Also of interest is a two-part Educational Lecture 
Series on Monday and Tuesday mornings by H. 
Schwartzbart of Armour Research Foundation. Clar- 
ence E. Jackson, Linde Company, is Chairman and 
E. E. Goehringer, Lincoln Electric Co., is Co-Chair- 
man. 


Visit Welding Design & Fabrication Magazine at Booth No. 101... 
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steels. Issues cf this kind are always in great demand. 
lf you want an extra copy, this is your chance. 


And, during your visit we'll show you the 1960/61 
edition of our Welding Data Book. This "bible of 
the industry" contains more than 356 pages of infor- 

_ mation on techniques and processes for welding and 
fabricating almost all metals. It also inciudes a listing 
of 350 different welding products and who makes 

» them, a listing of 2000 trade names, condensed prod- 
uct specifications, and a listing of 2000 independent 
welding supply distributors and manufacturers’ sales 
outlets. 





EMERSON 
ELECTRIC 


NEW 
PORTABLE 


80 





.HIGH CAPACITY PERFORMANCE! 
. LIGHTWEIGHT FOR EASY PORTABILITY! 
. LOW, LOW PRICE! 





The Emerson Electric Portable 180c... cuts, brazes, solders, 
welds ...can be used with twin carbon torch. One man can 
carry this compact, 68 lb. unit wherever it’s needed. The 
Emerson Electric Portable 180c delivers maximum amperage 
for any of the 6 most commonly used welding heats. Uses most 
types of °42” to %«” AC rods. Dependable Emerson Electric 
8” four-bladed fan provides effective cooling. Get the Emerson 
Electric Portable 180c — at a new low, low price. 





A COMPLETE LINE FOR MOST WELDING NEEDS 


Ma | y= 
io hoot Ni * 


. 2 = 


SOAMP I80AMP 205AMP 295 AMP 200 AMP DC 
Light Duty Medium Duty PORTABLE Heavy Duty Gas Engine Driven 


See your local Emerson Electric Welder Distributor or 
Write Dept. W-538 for Specifications and Prices! 


EMERSON ELECTRIC 


of St. Louis 
SB100 FLORISSANT « ST.LOUIS 36,MO. 








For More Information Circle No. 30 on Reader Service Card. 
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PROGRESS IS NEVER A 


EUTECTIC RESEARCH 
MAKES THE BIG DIFFERENCE 


IN OUR 20th YEAR OF 


World Headguarters 7 
Flushing, New York | 
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MATTER OF CHANCE 


Real progress doesn’t “just happen”. It must be carefully and deliberately created! 
It requires dedication and a relentless desire to make things better than they are. 


Ceaseless research has been the key to EUTECTIC progress since its inception 
20 years ago. It began with the discovery of the “Surface Alloying” principle and 
the development of the exclusive Low Heat Input Welding Process — and has con- 
tinued through the development of the more than 160 EUTECTIC “Low Tempera- 
ture Welding Alloys”® Fluxes and Welding Aids. The purpose has always been the 
same: to develop better methods of providing faster, easier and stronger welds. . . 
while minimizing stresses, embrittlement, distortion and warpage created by con- 
ventional high heat methods. 


Today, these efforts are still going on — more than ever before! Every year finds 
new plants...new laboratories...new equipment being added to our already 
extensive facilities throughout the world. Soon, a vast new Foundry and Metallur- 
gical Center will be completed — heralding the start of the most ambitious research 
and development program ever undertaken by this or any other company in the field. 


Progress, based on research, is the primary aim at EUTECTIC. And progress to us 
means better products, improved techniques, and greater service for you. 


NEW FOUNDRY AND METALLURGICAL DIVISION being constructed will house complete 
facilities for metallurgical research and developments, as well as the actual production 
of core wires from virgin metal. 


PROGRESS AND SERVICE 





VISIT OUR BOOTH 118 ® REGISTERED TRADE MARK OF : ©1959 EWAC 


ceearvesremerneircewnee | EUTECTIC WELDING ALLOYS CORPORATION 


ngeles, Calif. 
nee 40-40 172nd St., FLUSHING 58, NEW YORK 
WELDING SHOW Warebouses and Service Centers im ATLANTA; BOSTON; CHICAGO; COLUMBUS, OHIO; DALLAS; DETROIT; 
43 eee LOS ANGELES; ST. LOUIS; SEATTLE; BERKELEY, CALIF.; HURON, SO, 
Spenser: DAKOTA; PHOENIX, ARIZONA. 
AMERICAN WELDING SOCIETY, INC. CANADIAN PLANT AND HEADQUARTERS: MONTREAL 


APRIL-RATIONAL WAREHOUSES: DARTMOUTH, N, AND 
WELDED PRODUCTS MONTH , N. S., TORONTO VANCOUVER 
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INDUSTRY NEWS 


Eutectic Establishes 
European Research Center 


FiusHinc, New York: Eutectic 
Welding Alloys Corp. and its Europe- 
an affiliates have started a huge re- 
search and development center in 
Lausanne, Switzerland, according to 
Rene D. Wasserman, Eutectic’s pres- 
ident and director of research. Mr. 
Wasserman has just returned from an 
inspection tour of his affiliated Euro- 
pean countries. Research work has al- 
ready begun in temporary quarters, 
pending completion of specially de- 
signed and engineered facilities later 
this year. 

Mr. Wasserman also revealed a 
closely coordinated program for the 
exchange of information between 
European researchers and Eutectic in 
the United States. 


Film On Selection Of 
Arc Welding Electrodes 


Troy, Onto: “Arc Welding Electrode 
Selection” is the title of a 25-minute 
l6mm full color film just produced 
by Hobart Brothers Co. The film 
explains the basic factors which are 
important in selecting the correct 
electrode for a particular application. 

Reservations for a showing of the 
new film may be made with Hobart’s 
Film Library in Troy, Ohio. 


30 Attend Lincoln's 
39th Design Seminar 


CLEVELAND, Oun10: The Lincoln Elec- 
tric Co. has sponsored 39 design sem- 
inars during the last four years. Over 
750 men have attended them. The 
39th seminar just completed was at- 
tended by 30 engineers from the 
United States and Canada. 

Two types of seminars, one for 
structures and the other for machin- 
ery, are arranged to show what weld- 
ed design can do in improving per- 
formance and reducing costs. The 
material presented combines practi- 
cal experience with theory to develop 
a cost reduction approach to fabri- 
cation and the efficient use of ma- 
terials through welded design. 
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COMING EVENTS 


April 25-29: Annual Meeting and 
Welding Exposition, American Weld- 
ing Society, Los Angeles. 


May 5-7: Annual Convention, National 
Welding Supply Association, Palmer 
House Hotel, Chicago. 


May 9-10: Annual Convention, Inter- 
national Acetylene Association, San 
Francisco. 


May 9-13: 2nd Southwestern Metal 
Congress and Exposition, American 
Society for Metals, Dallas, Texas. 


May 23-26: Design Engineering Con- 
ference, Machine Design Division of 
ASME, New York City's Coliseum. 


October 13-15: Western Welding 
Technical Conference and Welding 
Show, Santa Clara Valley Section, 
AWS, San Jose, Calif. 


October 17-21: 42nd Annual National 
Metal Show, American Society for 
Metals, Philadelphia. 











NWSA Meets In Chicago 


PHILADELPHIA: H. B. “Doc” Shar- 
er, United States Rubber Co., is mak- 
ing a return appearance at a Nation- 
al Welding Supply Association. He 
will keynote the Association’s 16th an- 
nual convention at the Palmer House 
in Chicago on May 5-7. 

The Association’s annual Contact 
Booth Program will be held on 
Friday afternoon, May 6th. 


EDITOR’S NOTE: Complete de- 
tails about the Convention will ap- 
pear in our May issue. 


American Alloys 
Produces Automatic Wire 


Newark, Cauir.: A new name in the 
automatic welding electrede wire 
field was introduced here last month. 
It is “Amerloy”, trade of newly 
formed American Alloys, Inc. 

The new firm is currently produc- 
ing aluminum in cut length, spools, 
coils, rims and coated electrodes; 
titanium, magnesium and stainless in 
cut lengths and spools, and copper- 
based alloys in spools. It is also set 
up to reprocess, clean and respool all 
alloys in all diameters. 

The firm is installed in a new con- 
crete and steel plant covering 1% 
acres. Equipment includes automatic 
spooling and coiling equipment, as 
well as cutting machines. 


more news on page 91 





pVoyeyena 


NWSA 


BY A. C. AXTELL | 


president 
National 
Welding Supply 
Association 


A. President of the 


National Welding Supply Asso- 
ciation, I have been privileged 
to meet with several hundred 
welding distributors from ll 
over the U.S.A. In general 
many phases of our businesses 
are the same regardless of the 
area. Inventory, financing, of- 
fice procedures, salesmen, in- 
centive system, faster and better 
service are only a few of the 
subjects that are usually dis- 
cussed. To most of these sub- 
jects the answers for doing bet- 
ter emerge after some discus- 
sion. However, one subject that 
continually makes itself present 
is how to get the user of Weld- 
ing Equipment to recognize that 
he gets more by buying from 
and thru his local welding dis- 
tributor. 

In recent weeks I have had a 
number of open and frank dis- 
cussions with users of welding 
equipment on just why they 
prefer to buy directly from the 
manufacturers rather than the 
distributor, also a number of 
those that prefer to buy only 
from the distributor rather than 
the manufacturer. Those that 
would prefer to buy from the 
distributor cite many of the 
same reasons as will be listed 
later, since they are on our side 
they are not the distributors’ 
immediate problem. 

Some of the reasons given 
for wanting to buy from the 
manufacturer: 


Some users feel: the manu- 
facturers sales representatives 


continued on page 120 











PRESENTS AN UNBEATABLE FORMULA FOR TOP TIG WELDING! 


TEC Visuweld Watercooled Torch 


The standard bearer of the quality TEC Torch line proven 
by scores of satisfied users throughout the country. 

Lightweight, and maneuverable, the TEC water-cooled 
operates from 3 to 350 Amps with maintenance free effi- 
ciency because of one-piece torch head design which 
eliminates troublesome wearing or leaking. 

Exclusive “tip-of-torch” water cooling affords con- 
tinuous welding even at 350 Amps. No finer welding 
instrument on the market 


FEATURING 
TEC Visuweld Vycor* 
Transparent Gas Nozzles” 


TEC Air-cooled Torch 


This smooth operating newcomer to the 
TEC line is gaining plaudits for its great 
gas savings and its effortless perform- 
ance. 


Rugged and durable due to one piece 
construction of phenolic plastic rein- 
forced with macerated fiber glass, the 
TEC Air-Cooled utilizes both standard and 
off-set Visuweld transparent nozzles. 


TEC Spot Gun 
Here’s the one spot gun that has TEC “Tiny Giant” (Pencil) 


been engineered not to create . 

problems, but to solve the pro- Torch with Off-set Nozzle) 

duction gap between resistant , ; : ; 

welding and arc welding. Only the magic of TEC anes could have 
Lightweight, “tip-of-torch” developed so simple, yet revolutionary an 


cooled, and trouble-free the TEC — 

Spot Gun enables welding all TEC’s off-set nozzles and chucks convert the 
gauge thickness joints from only TEC watercooled and air-cooled torches into 
one side efficiently and economi- miniature torches which enable TEC TIG 
cally welding in less than 1% inches of space! 


You always have the winning formula when you specify TEC for your TIG welding require- 

ments. Dedicated to producing the finest possible equipment in the industry, TEC products BOOTH $619 som m2720 60 
; , : 2 ? GREAT ESTERS CUNT COPTER Lov Aageton Catt 

have proven time and time again that they out-perform all others . . . that tig welding can be 

more economical, maintenance free, and can produce results never before achieved. See | ELDING SH MW 


your nearest TEC distributor today or contact TEC directly for personal service. pp ne cn 


Vycor is a registered trade name of Corning Glass Works, Inc. 


TEC TEC TORCH COMPANY, INC., CARLSTADT, N. J. Manu 
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Ee cut both grinding 
and finishing time 





Ten years experience in aircraft maintenance 
and actual screw machine operation gave 
Alden U. Maynard a knowledge of metals 
and metal-working techniques that was 
uniquely useful to him when he joined Abra- 
sives & Tools, Inc., Auburn, Mass., fifteen 
years ago. Since then, his experience has in- 
cluded virtually every type of grinding opera- 
tion in the metal-working industries. 
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for Sims Cab Company 


The perfect grinding wheel for the J. Frank Sims Cab Company of Rutland, Mass. would 
be both a lion and lamb; it would cut fast and grind smooth enough for painting. And in their 
constant effort to reach perfection, they’ve tried just about every wheel that’s made. 

The sheet metal cabs and other products they fabricate for the major tractor companies 
come out of the welding shop with a good many yards of welded seams that have to be 
ground down to a flat surface. The roughing operation must be fast and at the same time 
must leave a fairly good finish, thereby minimizing the time required for the final, more 
expensive surface-blending operation. 

When Alden Maynard (of Bay State distributor Abrasives & Tools, Inc.,) first introduced 

3ay State’s standard Blue Flash Raised Hub Disc Wheel at Sims Cab, it came closer to 

the ideal combination of speed with smooth finish than any competitive wheel... and it 
has maintained that superiority ever since. As Sims V. P. Ralph Johanson says: ‘‘We go by 
simple arithmetic. A wheel that cuts both grinding time and finishing time is going to cut 
costs, too... and every nickel we cut out of costs helps build us a profit. That’s why the 
Blue Flash is our standard wheel.” 

Like Alden Maynard, your own Bay State distributor or direct representative is a trained 
abrasive specialist. His own experience is backed by one of the finest research and develop- 
ment facilities in the industry at Bay State’s Westboro headquarters. So, whether your re- 
quirements call for a standard wheel or a special formulation, you can be sure of intelligent 
analysis and practical results from Bay State because . . . better grinding at lower cost, that is 
our business. 


Operator Jack MacDonald grinds weld beads off rounded corner of tractor cab at 
Sims Cab Co., using Bay State’s standard Blue Flash Raised Hub Disc Wheel. 


BAY STATE 
ABRASIVES 


Bay State Abrasive Products Co., Westboro, Massachusetts. 


Sims V. P. Ralph Johanson & Operator 
Jack MacDonald examine finish on 
tractor-cab weld seams after grinding 
with Bay State’s Blue Flash Disc- Wheel. 


In Canada: Bay State Abrasive Products Co., (Canada) Ltd., Brantford, Ontario. 
Branch Offices : Chicago, Cleveland, Detroit, Pittsburgh, Los Angeles. Distributors: All principal cities. 


For More Information Circle No. 17 on Reader Service Card. 








What new ways 


call you save 


with industrial gases 


ask your Liquid Carbonic sales engineer... 


Visit booth no. 605, AWS Welding Show 


So many are the ways to use compressed gases . . . so 
rapidly do new techniques appear . . . how can you keep 
up with them ail? 
That's our job—a part of Liquid Carbonic service. 
Through a continuing program of “What’s New” semi- 
nars, Liquid Carbonic sales engineers learn all the recent 
developments at first hand: new applications of gaseous 


Saino | Samy 

* ; A La 
bas Oemaer 

44 ov cA 


CORPORATION DIVISION 


and liquid oxygen, liquid nitrogen, hydrogen, acetylene, 
COe, argon. Cost-cutting ideas for steelmaking, casting, 
cutting, fabricating, welding . . . all learned from the prac- 
tical standpoint—all “learned by doing.” 

Discover the latest applications of industrial gases, using 
dynamic Liquidweld apparatus and precision Messer cut- 
ting machines. 


GENERAL DYNAMICS CORPORATION / Liquid Carbonic Division 


Dept. WDF, 135 South LaSalle Street, Chicago 3, Illinois 
In Canada: Liquid Carbonic Canadian Corporation, Ltd., Montreal 9, Quebec 
A MAJOR PRODUCER OF COMPRESSED GASES: OXYGEN, ACETYLENE, NITROGEN, HYDROGEN, 
ARGON, CARBON DIOXIDE, NITROUS OXIDE, HELIUM AND VARIOUS GAS MIXTURES 


For More Information Circle No. 62 on Reader Service Card. 
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NEWS AND pst oh: RESISTANCE WELDING 


Mallory Metallurgical Couibany, hidionupolts 6, Indiana 


Siti EB Sie tect, 


MALLORY standard components 
make “special” set-ups simple 


The tricky-looking resistance weld- 
ing set-up shown here can be put to- 
gether in minutes... at low cost... 
from standard Mallory holders and 
electrodes that you can get from any 
Mallory distributor’s stock. The up- 
per holder is a 500 Series Heavy 
Duty offset ejector type. On the 
lower welder arm is a 300 Series 
“Premium” Heavy Duty water cooled 
ejector type holder. Both upper and 
lower electrodes are standard 
Mallory 3 double bend electrodes with 
pointed nose. Another “special” job 
solved with standard Mallory parts! 


Whether your welding work calls for 
straightforward or unusual config- 
urations, it will pay you to check the 
thousands of combinations possible 
with standard Mallory holders and 
electrodes. Over 200 different elec- 
trodes include straight, single and 
double bend, offset, swivel and irreg- 
ular shapes in many nose contours 
and alloys. Holders are straight, uni- 
versal, paddle type, heavy duty and 
low inertia types. 


For prompt service on Mallory elec- 
trodes, holders, seam welding wheels, 
castings and forgings, call the 
nearest of the distributors listed on 
this page. 





Mallory Resistance Welding Products are available from these Authorized Distributors: 


Atlanta, Ga. 

Pye-Barker Welding Supply Co. 

Lee S. Wolfe & Co 
Beli, Calif. 

A. P. Seedorff & Co 
Binghamton, N. Y. 

Welders Supply Co 
Birmingham, Ala. 

Alloy Rods & Abrasives Co. 

Hinkle Supply Co 
Brooklyn, N. Y. 

Collins & Co 
Buffalo, N. Y. 

Mills Welding Supply 
Cambridge, Mass. 

Austin-Hastings Co 
Charlotte, N. C. 

National Welders Supply Co. 
Chattanooga, Tenn. 

Jones Sylar Supply Co 
Chicago, Ill. 

Machinery & Welder Corp 
Cincinnati, Ohio 


Precision Welder & Flexopress Corp. 


Dalias, Tex. 
Briggs-Weaver Machinery Co. 
Engineering Supply Co 


Denver, Colo. 
U. S. 44 Works 
Des Moines 
R&R Welding Supply Co. 
Elmira, N. Y. 
Brady Supply Co. 
Grand Rapids, Mich. 
Manufacturers Supply Co. 
Hartford, Conn 
Austin- Hastings Co. 


, Tex 

Mehl Machinery Inc. 
Indianapolis, Ind. 

Allied Weld Craft 

Welding Equipment & Supply Co. 
Jacksonville, Fla. 

J. B. Wallis Co. 
Kansas City, Mo. 

Kirk-Wikiund & Co. 
La Crosse, Wis. 

Randall-Graw Co. Inc. 
Los Angeles, Calif. 

ABSCO, Inc. 


is, Tenn. 
Beaver Welding Supply Co. 
Milwaukee, Wis. 
Machinery & Welder Corp. 


Minneapolis, Minn. 


Minnesota Steel & Machinery Co. 


Moline, Ill. 

A. E. Dailey Co. 
Newark, N. J. 

Essex Welding Equip. Co. 
New Orleans, La. 

Dixie Mill Supply Co. Inc. 

Oliver H. Van Horn 
Ogden, Utah 

cac vcly bate Supply Co. 
Oklahoma C 

Hart industrial Supely Co. 
Omaha, Neb. 

Fuchs Machinery & Supply Co. 
Oshkosh, Wis 

Sommerfeld Welders Supply Co. 

ittsburgh, Pa. 

Weber Welding Supplies 
Philadelphia, Pa. 
(Huntingdon Valley) 

W. E. Wheaton Co. 


- Haseltine & Co. 
Welders } a Co. 


Rochester, N. Y. 
Welding Supply Corp. 
San Diego, Calif. 
Dill Tedustrial 
. Parsons Co. 
San Francisco, Calif. 
Stryco Manufacturing Co. 
San Gabriei, Calif. 
Call Equipment Co 
Seattle, Wash. 
J. E. Haseltine & Co. 
Shreveport, La. 
Oliver H. Van Horn 
Spokane, Wash. 
J. E. Haseltine & Co. 
Syracuse, N. Y. 
Welding Supply Co. 
St. Louis, Mo. 
Hill Equipment Co. 
Tulsa, Okla. 
Independent Supply Co. 
Marshall Supply & Seats. Co. 
Wichita, 
Lampton Welding Supply Co. 
Worcester, Mass. 
Austin- Hastings Co 
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Profit through 
E.A.I. Research 


Improved Rocker Arm 
Spot Welders by Uni 
versal Electroweld 


3 
=) mi § 
| Aig 


SS 
Improved Bench Weld 


ers by Universal Elex 
troweld 


in ready-to-use packages...a 


WELDING BREAKTHROUGH 


¢ More Versatile and Durable Resistance 
Welders at Major Savings! 


Welders made for a quarter-century of high production without major repairs... 
rams that never need replacing . . . Lineal Ball Bearing sleeves instead of cam 
rollers . . 
single phase welders . . 


These are some of the advances that come packaged in today’s new Universal 
Electroweld Single Phase Welders . . . the most practical ever developed for 
resistance welding. They bring new flexibility and precision to resistance 
welding . . . with major savings on your initial investment . . 
maintenance costs. 


. reduce installation, 


RENTAL AGAINST PURCHASE... an easy way to see for yourself how 
you can gain by using Universal Electroweld Resistance Welders. 


Write for brochure, “NEW PACKAGED WELDING ADVANTAGES.” 


DEMAND THE 


UNIVERSAL ELECTROWELD DIVISION 
Elect UC - IC, HHC. 


152-2 Jelliff Ave 
Newark 8, New Jersey 


BRAND MADE 
BY PEOPLE 
) BUY YOUR 


PRODUCTS 
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. Heat-Vector® control that brings 3-phase welding performance to 





LIBRARY 





of welding 


Welding Symbols 

American Standard Graphical Symbols 

for Welding (Y32.3-1959); American 

Standards Association, 70 East 45th 

Street, New York 17, New York, or from 

American Society of Mechanical Engi- 

neers, 29 West 39th Street, New York 

18, New York; 100 pages; $3.00. 

The latest revision of the American 
Standard Graphical Symbols for 
Welding has been approved by the 
American Standards Association and 
published by the American Society 
of Mechanical Engineers. 

Designated Y32.2-1959, the new 
American Standard provides the 
means of placing complete welding 
information on drawings. The stand- 
ard, which was formerly designated 
American Standard Z32.2.1-1949, 
eliminates the confusing terms “near 
side” and “far side,” which become 
meaningless when joints are shown 
in section. In the system introduced 
in the revision, the joint becomes 
the basis of reference. The terms sub- 
stituted are “arrow side,” referring 
to the side of which the arrow of the 
graphical symbol appears, and “other 
side.” 

The 100-page booklet includes the 
American Welding Society’s quick- 
reference chart of standard welding 
Detailed 
given for graphical representation of 
every kind of weld. 


symbols. instructions are 


Welding Data Book 


Industrial Publishing Corp., 812 Huron 
Road, Cleveland 15, Ohio; 900 pages; 
$10.00. 

The second issue of The Welding 
Data Book (1960-1961 edition) has 
been published by the Industrial Pub- 
lishing Corp. Compiled and edited by 
the editors of Wextpinc Desicn & 
FABRICATION and WELpING ILLUs- 
TRATED, the 900-page Data Book lists 
the manufacturers of more than 350 
products, describes close to 2,000 
trade names and lists more than 2,000 
local welding sales outlets. It also has 
356 pages of technical and engineer- 
ing data and contains more than 200 
pages of manufacturers’ catalogs and 
advertisements. 


continued on page 44 





| LIBRARY OF WELDING 


SEE 

HI-AMP 
HOLDERS 

AND OTHER 
ARC WELDING 
ACCESSORIES 
AT BOOTH 120 
AT THE AWS 
WELDING SHOW 


Great Western 
Exhibit Center 
Los Angeles, 


California, 


April 25 through 29 


DO YOU HAVE 
A WELDING, i 


Local Welding Distributor 


HE KNOWS THE BEST SOLUTION 
HE GIVES YOU QUICK SERVICE 
_ HE MAINTAINS A GOOD INVENTORY 


TPC® maxes MIAMP® 
ACCESSORIES COOLER 


@ GIVES EXCELLENT ELECTRICAL CONNECTIONS 


@ ADAPTABLE TO GROUND CLAMPS, QUICK DIS- 
CONNECT PLUGS, ELECTRODE HOLDERS. 


“Reducing Costs By Proper Care 
Of Arc-Welding Circuits" 


LENCO, INC. 


P.O: Box 189A Jackson, Mo. 
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for low-cost... heavy-duty 


HEAVY-DUTY 


wn 


#” GRINDERS 


SANDER GRINDERS. 3 models... 7 or 
9 inch discs. 5000 RPM. For sanding 
metal or wood; grinding down welds and 
casting ridges; cleaning structural steel, 
tanks, boilers, vats, sheet metal, cutting 
casting risers and dressing down joints. 














Available with either safety reinforced 
grinding discs or highly flexible cool run- 
ning MILWAUKEE Exclusive nested 
spring steel backing pads and spiral abra- 
sive sanding discs. Readily adaptable too 
for use with cup-type grinding wheels and 
wire brushes to meet specific job needs. 








AERIAL GRINDERS. 3 models .. . 4”, 5” 
and 6” wheel diameters . . . 4000 to 5550 
RPM. For preparation of surfaces for weld- 
ing, to smooth off welds, snag and grind cast- 
ings, remove rust, scale and old paint, and 
general cleaning and buffing. 


For a convincing demonstration, see them at our booth No. 523, AWS, 1960 Welding Show 
—Los Angeles, Calif., April 26-28, 1960 or at your nearby Milwaukee Distributor, or write 


MILWAUKEE ELECTRIC TOOL CORP. 


5318 W. STATE ST. MILWAUKEE 8, WIS. 
For More Information Circle No. 72 on Reader Service Card. 
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LIBRARY OF WELDING 


continued from page 42 


ASTM Copper Standards 


1959 Compilation of ASTM Standards 

on Copper and Copper Alloys, B-5, 720 

pages, hard cover, 6 by 9-inches; Ameri- 

can Society for Testing Materials; $7.50. 

This compilation contains 137 
standards. Of these, 17 are new, re- 
vised or have had their status changed 
since the previous 1957 edition. In 
addition to standards for cast and 
wrought copper and copper alloys, 
the book contains some material on 
non-ferrous materials for electrical 
conductors, certain selected specifi- 
cations on non-ferrous metals and al- 
loys for primary forms of copper, 
zinc, lead and nickel used in copper- 
alloy products. 

The standards include test meth- 
ods, definitions, specifications, clas- 
sifications, and recommended prac- 
tices. These are applicable to copper 
and copper alloys, filler material, 
pipe, tubes, wire, rod, bar, shapes, 
die forgings, plate, sheet strip and 
rolled bar. Copper-alloy ingots and 
castings are also covered. 


Welding T-1 Steel 


“Development of Notch-Ductile Stress- 
Relieved Weld Metal for the Fabrica- 
tion of Dynamically-Loaded T-1 Steel 
Structures” ‘by J. S. Kobler, Naval Gun 
Factory; April, 1959; 64 pages. Order 
PB 151990 from Office of Technical 
Services, U. S. Department of Com- 
merce, Washington 25, D. C.; $1.75. 
The Navy developed a new weld 
metal to solve a problem in making 
light gage, high-yield-strength struc- 
tural steel weldments that withstand 
dynamic loading at low operating 
temperatures. 

When available electrodes were 
used in the fabrication of a ship- 
board missile launching system, a 
notch-sensitive fusion-zone occurred 
in stress-relieved T-1 steel welds. 
Electrodes developed as a_ substi- 
tute by the Navy deposit compati- 
ble stress-relieved weld metal yield- 
ing uniform energy absorption val- 
ues, equivalent to those of the base 
metal, through all zones across the 
T-1 weld joint. 

A proposed military specification 
for the electrodes is included in the 
report. 





WHAT FEATURES DO 70U NEED 
IN A CUTTING TORCH? 








eGR A Oe TR. : — ag/4,3 
——____— en « ; 


In the Victor line you'll find all the features you 
want! You have a choice of preheat gases, heads, 


lever positions, lengths, wide operating range. 


FOR ACETYLENE: Model ST and MO series hand-cutting torches. OPERATING RANGES: Standard ST and MO 


. models cut to approximately 8”, using acety- 
OTHER FUEL GASES: The new Model STN series hand-cutting lene tips to size 5. Heavy duty (HD) models 
torches with improved injector type gas mixers operate on either : Ai. : 
low (2-6 oz.) or medium pressure natural or propane type gases. are available - work — tips eteve 
This design has been thoroughly field tested and proven for maxi- size 5, for gouging, scarfing, scrap cutting, 
mum performance and efficiency. etc. The new STN series use natural or pro- 

ane t tips to size 8. 

HEADS: You can have either Everdur bronze (ST) or Monel (MO) . aes 8 
head, angled at 90°, 75°, 180° . . . or 45° (ST models only). 
Remember, you can get Victor cut- 
ting attachments and machine cut- 
ting torches for use with acetylene— 
also for use with low or medium pres- 
sure natural or propane type gases. 
For the finest choice in cutting equip- 
ment, call on your Victor dealer now. 


OXYGEN LEVER POSITIONS: Four, as shown. 





VICTOR EQUIPMENT COMPANY 


LENGTHS: 21”, 27”, 3’ and 4’. (Special lengths on request). oe ee maa oy ~ y 


1145 E. 76th St., Chicago 19 
J. C. Menzies & Co., Wholly-Owned Subsidiary 


66 

\ 
\" MFRS. OF WELDING & CUTTING EQUIPMENT; HIGH PRESSURE AND LARGE VOLUME GAS REGULATORS; HARDFAC- 
ING RODS, BLASTING NOZZLES; COBALT & TUNGSTEN CASTINGS; STRAIGHTLINE AND SHAPE CUTTING MACHINES. 
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FRUEHAUF USES 


- 


TO DESIGN 
AND 
CONSTRUCT 
THE WELDERS FOR THEIR VOLUME-VAN TRAILER 


Welds four 

seams in one 
direction 

shifts, and welds 
remaining 

four seams. Length 
of seam varies 


from 21 to 45 


STAINLESS STEEL ROOF MAT 
TO CROSS MEMBER WELDER 
Machine feeds, shears, and 

welds strip stock to roof 

stock and cross- 

member stock up 

to 855 times on 45’ 


long roof assembly 


Total time 
is 18 
minutes 


Standard fixture and Gun-Type 
resistance welding transformers 
from 10 to 500 KVA ratings; or 
to your specifications 

,000 now in operation 


Atdlimuitan DEVICES A SPECIALTY. 





a RPORATION 


ffice Box Number 278 


e, Michigan 
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THAN NEW 


MOGULS 


METALLIZED 
PARTS 


SAVE MONEY FOR CUSTOMERS-- 
ADD PROFITS FOR YOUR SHOP 


RECLAIM 
REBUILD 
and 


SALVAGE 
100] METAL PARTS 


by spraying carbon and 
stainless steels, bobbitts, 
bronze, nickel, brass, tin, 
aluminum, zinc; hard 
ceramic facings. 


TURBO-JET 


with new 
MAGNETIC 
AIR CONTROL 
sprays wires or rods 


POWDER-JET 
GUNS 


spray ceramic ond 
metal powders 
from any angle 


A TINY FRACTION of the RE- 
PLACEMENT COST gives new service- 
life to WORN OR BROKEN PARTS 
... salvages MIS-MACHINED PARTS 
for even the biggest, heaviest installa- 
tions such as: hydro-electric turbine 
shafts, pump shaft sleeves, etc. And 
more ... PRODUCTION SPRAYING 
for manufacturers improves wear resist- 
ance, prevents corrosion, provides 
smooth surface for baked finish, etc. 


ADD S0cug HIGH-PROFIT, LOW-COST 


EQUIPMENT THAT PAYS FOR ITSELF 
IN PROFITS! 


Get the Big Money Story NOW! 


WRITE OR PHONE 
SAcramento 2-3710 


DISTRIBUTORS: 


A few choice territories still 
available. Write or phone for 
details today. 


METALLIZING Gompany 


OF AMERICA, INC. 
3520 W. Carroll! Ave., Chicago 24, Illinois 
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# 
x} 


BREAKTHROUGH 


A completely different kind of 


f s 





general-purpose welding electrode. 





A. O. Smith SW-612 — hottest news 


2 Another welding milestone by A. O. Smith! It’s the 
k completely new and different SW-612 — a mild steel 
rod that handles like an E-6013 with the character- 
F-\ d[ot-Sao) aur ©) - 1-1 —0 10) | -[o colo (Pa @ 10 au -lalellal-1-16-) 
aptly describe it as a “formulation breakthrough” 
S—uar> el(=1>] 0 ©) e-1-] Gn ','21 00 mn da|- Me ©)-|-) Mm ole)aale)(-ia-)\/amelins-ls-lale 


in appearance and performance. A _ beautiful bead 


with virtually no spatter, reducing slag removal and 





MADE BY WELDERS FOR WELDERS..... 





















since we invented the electrode* 


4 time at least 50%! Versatile enough 
“e several rods in its class, thus simplifying 
and storage problems. Send for a free test had 
of this ig -\Vfo) [0] dle} al- 1a aun 1-101 4gele|-an Solel - amr -|ale Moo 
1st rated at The American Welding Society 


in Los Angeles, April 26-28. 


roduced the first paper-wrapped electrode way back in 1919. 


] 
Through research Ef: a better way 
o™ RYT, 
i R ATtitown 





WELDING PRODUCTS DIVISION ; é 
Milwaukee 1, Wisconsin ‘ 
BUSINESS! A.0. Smith INTERNATIONAL S.A Milwaukee i Wis USA 
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eAnnouncing 
the arrival of 
our new addition 


MODEL H 
ULTRA-MATIC 


PARC SPOT WELD GUN 


: on display for your inspection 
your attendance \ : April 26th-27th-28th 


at booth no. 520 welding show — los angeles, california 
is cordially invited. 
if you can’t attend— od : 
pilzomcawt attend = | BREN © WELD cpio 


dl . ° MANUFACTURERS OF WELOING EQUIPMENT 
and latest information 5114 THIRD AVENUE * BROOKLYN 20, N. Y. 




















11-13% MANGANESE-NICKEL-STEEL 
WELDING ELECTRODES 

PLATE 

APPLICATOR BARS 

AND CAST DIPPER TOOTH 
REPOINTERS 


‘by 


teel Company 


FOR REPAIRS OF ... 


* Dipper Teeth * Railroad Frogs 
* Dipper Buckets and and Crossings 
Drag Line Buckets * Coal Conveyors 


e ’ 
* Crawler-Type * Foundry Shot G t th j hy -_—— 
Tractor Shoes Cleaning Rooms e e ion 5 s are of meaty 
2 coer oes Mine and Shaker Decks 
ruck Beds = . = 
, facts out of this issue of WELDING 


Si NS ~— NS \ t A all DESIGN & FABRICATION before you pass it 
j 


Ce Squares Flats Rounds Repointer Cast-to-Shape Plate along to the next reader. Leaf through once 
rs Bars } 


Write for descriptive booklet and closest distributor more: If you want full details on any 


item, the Reader Service Card will bring 


FORD Steel Company 


them to you quickly. No postage needed. 
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Two 


NEW ONES 





YOU SHOULD 


KNOW ABOUT 


2 
Model SR-1000-A1 miller 
WELDERS 


Model SR-1000 is a three-phase transformer with exclusive Miller 
made completely sealed semi-metallic rectifiers. It delivers 1000 amperes 
of d-c at 40v on 100% duty cycle. 

As a power source, the SR-1000 has won wide acceptance for Arcair 
processes, TIG or MIG cutting, automatic welding, submerged arc, plasma 
jet, melting, electric furnaces, stress relieving, and other demanding, high 
temperature applications. 

A single range output contro! with continuously variable rheostat may 
be replaced with optional remote control. Parallel or series hookups are 
provided for with multiple output controls available 

Advantages of the Miller SR-1000 include minimum maintenance, quiet 
operation, low idling input, low starting currents and marked economy 


DD-250-L Traditional Miller welder/power plant efficiency is retained 
in the new DD-250-L d-c welder and a-c power plant to which has been 
added diesel economy and safety. 
Hercules 38 h.p. 3 cylinder direct injection diesel engine drives new Miller 
DD-250-L d-c welder/a-c power plant, which delivers: 

Two d-c welding ranges: 50-200 amperes, 150-350 amperes 

Duty Cycle: 100% 

Rated output: 250 amperes d-c at 40/, 100% duty cycle 

Maximum open circuit voltage: 65 

Current adjustment steps: infinite 

Power: 12 KW, 115-230v single phaie, 60 cycle a-c. Up to 6.5 KW a-c 


while welding. 1 KW, 115v auxiliary d-c power while welding Mode! DD-250-L 


Coinplete specifications on either or both of these 
items will be sent promptly upon request. 


i] | 
oes er ELECTRIC (AANUFACTURING COMPANY, INC. APPLETON, WISCONSIN 


Distributed in Canaia by Canadian Liquid Air Co., Ltd, Montreal © EXPORT OFFICE: 250 West 57th 
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is the coolest 


11* 


*says Ben Ruff of Reed & Graham. Inc. 
“Before | had to change holders when- 
ever the one | was using would get hot. 
Now, with DURO, | can weld a whole 
shift without the holder getting hot 
to my hand, even when using 5/16 in. 
hardfacing electrodes at high amperages.” 


DURO will do the same for YOU 
Proved by 28 years of welder’s preference 


@ The Duro Electrode Holder has served 

the welding industry since 1932. It is THE DURO @ Another feature is the square guard. 
famous for long life, positive grip and : "STANDARD" It protects hands from heat and also 
perfect balance. All parts are easily” prevents rolling and grounding when 
renewed. Semi- or fully insulated. placed on a flat surface. There when 
Duro is available in 250, 300, 400, 500 you need it, is a hex key fitted into 
and 600 amperes capacity. '" & ‘= , the brass core and held in place by 

' = a the fiber handle for making fast cable 


Cool operation—cool handling. Fea- . 
connections. 


turing “Long Jaw Design" for reach- 
ing those “hard to get at places.” 


e 3 -Te ENGINEERING COMPANY 


=r OREGON AVE.+ BHAMDERZ CaWN. 


Kevolutiouary Rexare 
Enables high speed production 
rebuilding Rollers | 


and Idlers 








THE NEW REXARC’ MS-8 AUTOMATIC TWIN HEAD 
ROLLER REBUILDER— 
has many ogtstanding features, power operated fully 


The New Rexarc Autoffatic Flux Reconditioning System main- 
tains automatically arg adequate flux supply at all times elimi- 
nating manual flux handli 


Manufactured by K CXALC 
leel-1-1e)-)-a: 


REXARC PLACE - - - WEST ALEXANDRIA, OHIO, U.S.A. 
For More Information Circle No. 82 on Reader Service Card. 
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Cut your welding costs, improve your weldments 


By using Unique equipment you can 
slash your welding costs in half, reduce 
handling of work, yet increase your weld- 
ing production and perfection. 


This turning roll is “Sie col ga 

portable and requires a ‘Se Model-UM Series 
little maintenance. It can 
handle jobs from 2,000 to 


500,000 Ib. Model-UTP-60 Ton 


Model-UTP-12 Ton 


A self-timer which indicates surface Here is a Unique welding head 


er ipulator featuring variable 
speed of your vessel is incorporated woven : 
into this series of turning rolls. Units speeds from 0 to 100 ipm. it 
are available with 3,000, 5,000, 10,- has a double chain lift for safety, 
000 and 20,000 Ib capacities. completely adjustable boom for 
leveling, and comes in sizes rang- 
ing from 6 by 6 ft, to 16 by 20 #t. 


Welding positioners, when combined 

with other Unique equipment, will 

make your weldor a one-man produc- 

tion line—with push-button accuracy 

all the way. These precision gear- A 

driven positioners are available in Ys \ —- Model-UHDP-75 Ton 
models ranging in capacity from 250 . | 

lb to 100 tons. 


y 


cv \ Unique Equipment, Inc. 
Pp Exclusive designers of positioning equipment 


122 SUMPTER STREET BROOKLYN 33, NEW YORK 


These head and tailstocks will provide you with variable or 
constant speeds, and can handle from 1,000 to 200,000 Ib. 
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WELDING MANAGEMENT 


watches these developments 


A NEW TEMPERING PROCESS that increases both 
strength and reliability of the strongest of the in- 
creasingly popular aluminum-magnesium alloys has 
been announced by the Aluminum Company of Amer- 
ica. The process makes possible two new tempers. 
—H323 and —H343. Both assure maximum resistance 
to stress corrosion for sheet in alloys 5456 and 5083. 

Alcoa now offers alloy 5083 sheet, in both the 
—H323 and —H343 tempers, with the same minimum 
guaranteed properties previously available in the 
—H32 and —H34 tempers. However, it now possesses 
superior resistance to stress corrosion. 

In the new —H323 temper, alloy 5456—highest 
strength composition in the aluminum-magnesium 
series—now exhibits a four percent increase in mini- 
mum tensile strength over any previously available. 


A SIGNIFICANT PRICE REDUCTION on much of 
its line has been announced by Smith Welding Equip- 
ment Corp., Minneapolis. P. E. Taylor, vice president 
in charge of sales, stated that refined methods and in- 
creased production facilities of a new plant wing will 
allow Smith to make this reduction. 


SPARKING CHARACTERISTICS of various met- 
als were tested at the Brooklyn Navy Yard. Test re- 
sults are available in a report released by the U. S. 
Department of Commerce. The report concludes: ““Met- 
als, used in hand tools or other devices, that are safe 
to handle in an explosive atmosphere of gasoline vapor 
include manganese bronze, phosphorus bronze, alumi- 
num bronze, commercial brass, aluminum and bery!- 
lium.” 

Copies of the report: “Research and Development 
Report on Sparking Characteristics of Metal” (PB- 
151650) are available for 50 cents each from the U. S. 
Department of Commerce, Office of Technical Serv. 
ices, Washington 25, D. C. 


COBALT ADDITIONS to chromium stainless steel 
have a favorable effect on their resistance to corro- 
sion, say researchers of the Cobalt Information Center. 
Investigated were stainless steels containing 17 and 27 
percent chromium and 91% percent nickel. Cobalt addi- 
tions ranged from 1.5 to 10 percent. 

Tests were made by total immersion in sulfuric acid. 
intensiostatic and potentiostatic methods of electro- 
chemical testings, and for susceptibility to integranu- 
lar corrosion after heat treatment. The first tests 
confirmed that cobalt increases corrosion resistance in 
acid solutions; after appropriate heat treatments, the 
cobalt-alloyed steels showed diminished susceptibility 
to intergranular corrosion. 





THE FIRST COMMERCIAL liquid air separation 
plant in Florida will be built at Tampa by Air Reduc- 
tion Sales Co. The multi-million dollar installation 
will have a daily production capacity of 25 tons of 
high purity liquid oxygen, as well as liquid nitrogen 
and liquid argon. Ground was broken for the new 
plant last month. Completion is scheduled for this 
Summer. 


WELDING EQUIPMENT MANUFACTURERS con- 
tinue to develop attractive and practical packaging. 
Latest is Dockson Corporation which has announced 
that all welding and cutting outfits will be packaged in 
colorful, specially designed shipping-display cartons. 
The new packaging doubles as a sturdy shipping con- 
tainer of corrugated stock and as an eye-catching, 
point-of-sale aid for the distributor. 

The cartons are printed in vivid orange and black 
design with areas for model number and price. A 
sturdy, die-cut hold-down pad keeps the various items 
in neat display, prevents shipping damage and parts 
loss from scattering or misplacement. 


STEEL PRODUCTION crossed the 12-million-ton 
mark for the first time in January, 1960, according 
to the American Iron & Steel Institute. In that month, 
American steelmaking furnaces poured 12,043,000 net 
tons of ingots and steel for castings. The previous 
record for a month was 11,989,319 net tons made dur- 
ing December, 1959. 


THE RECORD IMPORTS of foreign steel mill prod- 
ucts—nearly 4.4 million tons during 1959—flooded 
into the United States through every major customs 
district, according to the American Iron and Steel In- 
stitute. Ports of entry on all shores—including the 
Great Lakes—received larger tonnages of steel im- 
ports than in 1958. 

During 11 months of 1959, foreign steel imports 
were more than 150 percent greater than in the same 
period of the prior year. The increase amounted to 
2.4 million tons. 


FOREIGN WELDING PEOPLE continue their fever- 
ish efforts to “catch up” with the United States. This 
time it is the Japanese. They have purchased three 
Vertomatic machines for electroslag welding. Accord- 
ing to H. E. Snyder, director of marketing for Acros 
Corp., the machines seem to have been bought without 
demonstrations, sectioning of welds and without ex- 
tended correspondence. 

American fabricators? They are ‘still checking out 
the quality of electroslag welds prior to the placing 
of their first order. 
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IN Bio): 3,850. 


e SAVE UP TO 50% in WELDING TIME! 


e SAVE UP TO 50% in LABOR COSTS! 


Model 25P e IMPROVE WELD QUALITY! 
2500 Ib. 
Positioner 





All at once Automation comes to Welding... at a price 
that makes dollars and sense. Ransome’s push-button 
positioning “package” makes the job of welding faster, 
more precise, more efficient and more profitable than 
ever before. 





Electronically controlled ‘throughout the welding:opera- 
tion, Ransome automation equipment gives you un- 
matched flexibility. Don’t turn away lucrative business 
because your shop’s welding facilities and equipment 
are inadequate... your modest investment in Ransome’s 
automation “package” will enable you to tackle every 
job regardless of its complexity. 


*K p typical package of the 3 pieces of Ransome equip- 
ment you'll need is illustrated here. The Model 25 
Positioner ($1885) will handle sub-assembly work up 
to 2500 Ibs. The Model 66 Manipulator ($2560) will 
allow girth welds up to 8 feet in diameter and longi- 
tudinal weldments up to 6 feet. Both the positioner and 
the manipulator give you accuracy to +1%. Ransome’s 
Model A Power and Idler Rolls ($1405) easily handle ‘ 
vessels up to 4 to 5 tons. Add your power source and Model 66 

welding head and you're automated. Of course there are Manipulator 
other combinations to fit your own requirements... let ' $2,560 


Model APR Ransome demonstrate how inexpensive automation 
Power Roll can be 
Model AIR ‘ 
idier Roll 

4 Ton Capacity 



































See Ransome’s standard off-the-shelf automation equipment 
at Booth 400 — The Welding Show, April 26, 27, 28—Los Angeles 
or write/ call Ransome for a demonstration in your area. 


° + + + MACHINE TOOLS FOR 
Divis » of Big Three Welding Equipment C 
Ss tch Plains, New Jersey 
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HEADQUARTERS 
FOR 


RESISTANCE WELDING SUPPLIES 
R. W. M. A. CLASSES OF ALLOYS 
IN CASTINGS, FORGINGS AND BAR STOCK & 
COPPER TUNGSTEN ALLOYS 


WELDER WHEELS IN ALL ALLOYS 
AND SIZES TO SUIT YOUR REQUIREMENTS 


ALL TYPES OF STRAIGHT AND OFFSET HOLDERS 
STANDARD ELECTRODES 


AND SPECIAL TO YOUR SPECIFICATIONS 


ADJUST-A-PRESSURE HOLDERS 
ADJUST-A-ANGLE ADAPTERS 


FOR MULTIPLE SPOT AND INDIRECT SPOT WELDING 


TIP DRESSERS, REAMERS AND CONTOUR DRESSERS 


WE DESIGN AND BUILD SPECIAL ELECTRODES 
AND FIXTURES 


S-M-S CORPORATION 


2254 COLE AVENUE BIRMINGHAM, MICHIGAN 











For More information Circle No. 83 on Reader Service Card. 
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ESTABLISHED IN 1930 AS INDUSTRY & WELDING 


The Impact of High-Strength Steels 
on the Welding and Fabricating Industry 


Wuy use high-strength steels? 


If a fabricator were looking only at cost-per- 
pound, mild steels would have it all over the high- 
strength steels. But, he isn’t; he can’t take this narrow 
view. High-strength steels have too many advantages 
to overlook. Because they are strong, high-strength 
steels cut deadweight to the bone. They let a designer 
use thinner sections that save space and weight. On 
mobile equipment this means more payload. On large 
fabrications and structures, it means using less steels 

and it means much lower freight costs. High-strength 
steels give other bonuses: You can form them and you 
can weld them; they resist corrosion, abrasion, fatigue 
and impact much better than mild steels. 

Few realize the size of the market for high-strength 
steels and the boxcar quantities of fabricating and 
welding equipment, filler metals and supplies needed 
to make these steels into products and structures. The 
table on the next page will give you an idea. The fig- 
ures shown there are the latest released by American 
Iron and Steel Institute as part of report AIS 16-4, 
“Shipments of Steel Products by Market Classifica- 
tions, Alloy (Other Than Stainless)” for the year 1959. 

The table shows that the United States used almost 
1-million tons of alloy steel. Of this total, 600,000 tons 
were low-alloy high-tensile steels, of which 87 percent 
was plate, structural shapes, and hot-rolled sheets 
used in welded construction. 


The low-alloy high-tensile steels are one of the 
most important groups of the readily fabricated and 
welded high-strength steels. But, besides the low alloys 
there are two other high-strength groups used in large 
quantities. These are: 


The intermediate steels (usually medium manga- 
nese) which are classified as nonalloy steels. 


The engineering or structural alloys which are 
an important group. These contain more alloy than 
the low alloys and develop much higher properties 
through heat treatment. They include such steels as 
Great Lakes Steel’s N-A-Xtra 80, 90, 100 and 110; 
U. S. Steel’s T-1; Jones & Laughlin’s Jalloy 280, 320, 
360 and 400; and Republic’s 65 and 70. We'll report 
in full on these structural alloys in an early issue. 

How important is welding to this 4-million ton alloy 
steel market? It’s of tremendous importance when you 
learn that 40-million pounds of low-alloy electrodes 
were produced in 1959. These were used to weld the 
major portion of the 4-million tons of alloy steel. 


Another important fact: Consumption of low- 
alloy electrodes is accelerating. Electrode production 
for 1959 was more than 155 percent that of 1954. And, 
this growth parallels the increased use of alloy steel. 
The two are inseparable because the alloy steels must 
be fabricated and welded to utilize their properties to 
the fullest. 

This four-part report on high-strength steels covers 
design advantages, fabricating, welding and case his- 
tory applications. Accompanying it are two important 
charts you will want to save. The first (page 63) 
lists the manufacturers of low-alloy electrodes for 
welding the high-strength steels and the classifications 
in which their electrodes fall. The second chart (page 
64-65) lists 36 of the high-strength steels, their prop- 


erties and applications. 


turn the page for information on designing 
and fabricating the high-strength steels 
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THE MARKET FOR HIGH-STRENGTH STEEL 


NET TONS 
TOTAL 
ALLOY 


CLASSIFICATIONS 





Construction, Including Maintenance 
Residential 
— acemagaaa 











way ..... 
Public construction—other than highway 

Rail transportation 

Oil and gas .. neta 

All other utilities 

Steel indust ‘onstruction, mainten 
repairs and operating supplies (including own snl 

Unidentifi 

Group Total -- 100,419 


Contractors’ Products 

Air conditioning and seats equipment _ 
Builders’ wn & 
Culverts and concrete te 

Plumbing and central —e eee - 

Other contractors’ products CWE IETS 
Group Total 15,412 


Automotive 


Automotive vehicles and parts (assemblers) 
Automotive parts, a and pores 























Automotive forgings 
Group Total 


Rail Transportation 

Railroad rails, trackwork, and Pepa - pi ae oer eo 
Freight cars SS 
Passenger ae ‘ 











: SPIRE 2 Os 
Sheet sheen and rapid transit nom Sesaneuicen case tcianiiibetenbnanks 2.095 


Group Total 176,910 
Shipbuilding and Marine Equipment 81,963 
Aircraft 36,325 
Oil and Gas Drilling -- 143,886 
' Mining. Quarrying, and Lumbering 20,694 


Agricultural 


Stetina machinery 
All other agricultural 























26,517 





Machinery, Industrial Equipment and Tools 

General purpose industrial eget .. 

Chemical industry equipment 

Construction and related equipment . 
processing equipment 

Metal working equip 

Pulp and paper equip t 

Textile equipment 

Other special industrial equipment 

Tractors 

Hand tools 


Group Total suse 02,122 
Electrical Machinery and Equipment 534,151 


Appliances, Utensils, and Cutlery 

Cwoking and space heating stoves eee 
Refrigerators 
Washing machines and ironers . 

Other household appliances 

Utensils and galvanized ware 

Cutlery and table flatware . nn... 


Group Total 


Other Domestic and Commercial Equipment 
Domestic furniture and other equipment . jostle 
Office furniture lies and b machines | 
Other commercial, ‘institutional, professional, 

and scientific eq 
Sporting goods, toys and signs 


Group Total 


Containers 
Cans—Sanitary 
Crown caps and other closures 
Steel barrels and drums—l9 gage and heavier .. 
Shipping pails 
Compressed gas cy s 
Cooperage, boxes, strapping, and all 
other containers : . = 
Group Total 15,945 


Ordnance and Other Military 18,581 












































ied 





























3,812,724 NET TONS 


TOTAL ALL GROUPS 
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Designing 


MORE THAN EVER, manufacturers want steels with spe- 
cial properties and characteristics. Today, they get 
these with a wide range of versatile high-strength 
steels. 

A product may require a steel having good resist- 
ance to abrasion and fatigue; another may have to 
resist corrosion instead of abrasion; a third may have 
to resist shock and cyclic loading. 

Each grade of high-strength steel is produced for 
one or more of these special purposes. This means 
their chemistries are different. One grade may be a 
medium manganese-copper steel; another may contain 
manganese, vanadium and copper; another will have 
chromium, nickel, silicon, copper, and phosphorus. 

But, these high strength steels are readily formed 
and welded. And, they’re strong. Most of them have 
yield strengths at least 50 percent higher than ASTM 
A-7 structural carbon steel. 


LIGHTWEIGHT DESIGN 
Weight is seldom an advantage to a product or a 
structure. Designers of mobile equipment always avoid 


Fabricating 


HIGH-STRENGTH STEEL can be fabricated by the same 
methods as structural carbon steel. It is difficult to 
give specific rules for fabricating these steels because 
equipment and skills vary from shop to shop. The ex- 





MORE INFORMATION ON THE HIGH- 
STRENGTH STEEL MARKETING TABLE. The 
table (left) gives the gross tonnages of steels used in 
the major market classifications and their subdivisions. 
The popped-out portion (below) is an example of a fur- 
ther breakout of the totals showing the steel forms used 
in these classifications and tonnages. The example was 
chosen because pipe and tubes are major tonnage items 
in the Warehouse and Distributors market of high- 
strength steels. The same can be done for any of the 
other market classifications, to show, for example, the 
tonnages of structural shapes, plates, bars, hot-rolled 
or cold-rolled sheet or strip used in freight cars or in 
industrial machinery. 


PIPES AND TUBES (NET TONS) 








PRESSURE 


OIL COUNTRY MECHANICAL 
GOODS TUBING TUBING 








unnecessary weight. It figures. The more payload a 
truck carries, the more money it makes for its owner. 
The high-strength steels make the lightest steel struc- 
tures and in turn provide the greatest payloads. This 
is true of railroad cars, buses, trolleys and ships, as 
well. 

High-strength steels can reduce the weight of sta- 
tionary structures, too. If the design stresses for a 
product or structure are based on a steel’s yield 
strength, the high-strength steels often permit unit 
stresses 114-times those of structural carbon steels. 
Low-alloy high-strength steels have a 50,000-psi-yield; 
structural carbon steel yields at 33,000 psi. This means 
that a third of the weight can be eliminated. If the 
structure is loaded in compression or shear, high- 
strength steel’s weight savings would be less because 
more metal is needed for rigidity. The average weight 
savings in this case would be 25 percent. 

Most high-strength steels have the same elasticity 
as structural carbon steels. If you substitute them for 
the thicker carbon steel sections, there will be greater 


perienced fabricator will have no trouble in devising 
procedures to suit his setup. 


COLD WORKING 

You can cold work high-strength steel on a press 
brake, draw bench, or other fabricating equipment. 
This steel has a much higher yield point than structural 
carbon steel; more force is needed to give it a perma- 
nent set. Thin sections seldom require more forming 
pressure than structural carbon steel. 

When you cold work high-strength steel, allow for 
larger bend radii, slightly larger die clearances, and 
for more springback than you would for structural 
carbon steel. These are differences, not difficulties, and 
they disappear when the shop gets used to them. 


HOT FORMING 

When thickness or shape of part prevent cold form- 
ing, you can hot form. For best results, form or press 
between 1,550 and 1,650°F. Don’t form high-strength 
steel below 1,200°F. High-strength steel won’t harden 
on cooling, so heat treatment after forming is unnec- 
essary. 


PUNCHING AND SHEARING 
You'll usually need heavier, more secure clamping 
when you punch and shear high-strength steel. The 


High-Strength Steel Weldments 


deflection in the structure. But since the modulus of 
elasticity is high—29-million psi—the deflection will 
be small. 

When deflection must be controlled, the designer 
can do it in several ways. He can increase the depth 
of members; corrugate plates; shorten spans; or shift 
the load. With a little ingenuity he can save weight 
and still stay within the deflection limits. 

Welds in high-strength steel have excellent proper- 
ties. The low carbon contents of these steels aids weld- 
ing and keeps the welds ductile. The yield strength of 
a low-alloy high-tensile steel with 0.15 carbon is equal 
to that of a straight-carbon steel containing 0.30 car- 
bon, and the welding characteristics are better. If a 
steel contains much carbon, a weld in it will air- 
harden and become brittle. This usually means that 
straight-carbon steels with yield strengths around 50,- 
000 psi have to be preheated before welding. If they 
aren’t, the welds may crack. And it isn’t always pos- 
sible, or practical, to preheat. 


The High-Strength Steels 


reason: you need 20 percent more force than with 
structural carbon steel. 


SAWING, MILLING, AND DRILLING 

Cutting the high-strength steels, like forming them, 
requires 20 percent more power than needed for the 
structural carbon steels. To get the most tool life, run 
them at one-third less the speed you use for structural 
carbon steel. 


FLAME CUTTING 

The same procedures are used to flame cut high- 
strength steel as for structural carbon steel. Cutting 
speed, heat effect, and smoothness of cutting are about 
the same for both steels. 


NORMALIZING OR ANNEALING 

If high-strength steel has to be normalized or an- 
nealed, do it at these temperatures: Normalize at 
1,650°F and air cool; anneal at 1,550°F and furnace 
cool. One of these treatments may be necessary to get 
maximum ductility before severe cold working. 


STRESS RELIEVING 

It’s sometimes necessary to stress relieve high- 
strength steel after cold forming. If it is, do it at 
1,150°F. Hold the work at temperature one hour for 
each inch of the thickest section. 
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PART 3 


Welding The 


HIGH-STRENGTH STEEL can be welded by all welding 
processes: shielded metal arc, submerged arc, resist- 
ance and gas. 

Some high-strength steels, such as those containing 
up to 0.25 carbon and 1.60 manganese, should be 
welded with low-hydrogen electrodes to avoid cracking. 
Spot welding of these alloys is not recommended. 

Low-alloy high-tensile steel weldments made of thin 
sections have greater toughness than those made of 
thick sections. For some applications, toughness is 
best if thicknesses are limited to 1% inch. 


SHIELDED METAL ARC WELDING 


You can weld many of the high-strength steels with 
covered mild steel electrodes (Iron and Steel Ar 
Welding Electrodes, ASTM 233-58T, covering the 
E60XX electrodes). Welds made with these electrodes 
will have greater yield strength than the base metal. 
Mild steel deposits in plate up to 14-inch thick will 
have tensiles at least as good as the base metal, even 
without weld reinforcement. Weld elongation will be 
about the same as in structural carbon steel. 

When you weld metal thicker than 1% inch. use the 
low-alloy electrodes of AWS E70XX or E8OXX groups. 
Welds made with either mild-steel or high-iensile stee| 
electrodes will have about the same ductility as de- 
posits on structural carbon steel. Welds in thicker 
low-alloy steels won’t be as ductile unless the weldment 
is preheated. If you aren’t sure about preheating, ask 
the steel producer or electrode manufacturer for rec- 
ommendations. 

Don’t weld high-strength steels with bare electrodes: 
such welds are neither strong enough nor ductile 
enough. 

Most high-strength steels harden during arc welding. 
but not enough to make preheating and stress-relief 
annealing necessary. The mild steel weld metal re- 
mains strong enough to develop the full strength of 
the base metal. 

Long-time exposure tests made on several low-alloy 
high-tensile steels welded with mild steel electrodes 
show little difference in the corrosion resistance of the 
weld, the heat affected zone, and the base metal. 

Many high-strength steels are commonly welded to 
each other and to structural carbon steels without dif- 
ficulty. Mild steel electrodes are used in most cases. 
Some high-strength steels can be satisfactorily welded 
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High-Strength Steels 


to austenitic stainless steel. The best electrode to use 
in this combination is an austenitic stainless electrode. 
It is not advisable to arc weld the high-strength steels 
to nonferrous metals without considerable experi- 
mentation. It’s a good idea to consult with the steel 
producer before you go too far with dissimilar metal 
welding. 


SUBMERGED ARC WELDING 

High-strength steel is readily welded by submerged 
are with the same electrodes used for welding mild 
steel. The mechanical properties of the welds are usu- 
ally at least as good as that of the base metal. Weld 
ductility will be about the same as submerged arc welds 
made in mild steel. 


RESISTANCE WELDING 

Mest high-strength steels can be resistance welded: 
spot, seam, projection, flash, upset, and percussion. 
Spot welding, however, is not recommended for some 
of the medium manganese grades. Some of the high- 
strength steels can also be resistance welded to plain 
carbon steel, and to austenitic stainless steel. Don’t try 
to resistance weld high-strength steels to non-ferrous 
metals without careful investigation. 

Most of the high-strength steels can be spot welded 
if they aren’t thicker than 14 in. They take the same 
welding time, pressure, and current as you would use 
in spot welding low-carbon steel. The shear strengths 
in most of these steels are considerably greater than 
spot welds in mild steel. 


GAS WELDING 

Most high-strength steels can be gas welded. Un- 
like metal-arc welding however, mild steel deposits 
are not strong enough to join the high-strength steels. 
High strength gas welding rods (Iron and Steel Gas 
Welding Rods, ASTM A251, GA-65 group) may de- 
velop the full strength of these steels; but where 100 
percent joint efficiency is necessary, it is best to use 
rods which will deposit weld metal having a tensile 
strength in excess of 70,000 psi. The weld ductility 
will be less than that of metal-are welds of equivalent 


strength. 


turn to page 64 for a comprehensive 
comparison chart that lists 38 
widely used high strength steels 
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READILY FABRICATED AND 





PRODUCER 


NAME 


MECHANICAL PROPERTIES 





Tensile, PSI 


Yield, PSI 


Elong, % in. 





American Tank & Fab. Ce. 


Amera-Mag 


70,000 min. (to 34") 
67,000 min. (3% to ee ) 


50,000 min. (to %"') 
46,000 min. (% to !'/2") 


28-2" (to ¥"") 
(% to 1'/) 





Armco Steel Corp. 


High Strength No. 1 





Armco Steel Corp. 


High Strength No. 2 





Armco Steel Corp. 


High Strength No. 3 


70,000 min. 
64,000 
60,000 





Armco Steel Corp. 


High Strength No. 4S 





Armce Steel Corp. 


High Strength No. 5 


70,000, min. 


"| Sheets-60,000 min. 


Plates-70,000 min. 


“=a 


50,000, min. 


| 45,000 
40,000 


50,000, min. 


= — 
45,000 min. 


50,000 min. 


22-2"-sheets 
18-8"'-plates 
27 in 8"'-plates 
35-2" 


T 22-2" (under .180) _ 


18-8" (over .180) 
25-2" min. 
18-8" min. 





Bethlehem Steel Co. 


Mayari R 


70,000 min (34" & under) 





Bethlehem Steel Co. 





Bethlehem Steel Co. 


Manganese Vanadium 


75,000 min. (To %4", incl) 


70,000 min. (%" & under) | 50,000 min. (3% 


50,000 min. (%" & under) 


50,000 min (To %" 


vinel.) 1 


“kunder) | 


18 min.-8", 22 min-2" 
(%"" & under) 


18 min.-8", 20 min.-2" 
(sheets) (to 34" incl) 
18-8" min. (34" & under) 





Crucible Steel Co. of Amer. 


Maxeloy 


70,000 ('/2"" & under) 


50,000 ('/2" & under) 


22-2" ('/2"" & under) 





Great Lakes Steel Corp. 


GLX-45-W 





Great Lakes Steel Corp. 


GLX-50-W 





Great Lakes Steel Corp. 


GLX-55-W 





_ Great Lakes Steel Corp. 


GLX-60-W 





Great Lakes Steel Cerp. 


N-A-X High Tensile 





Great Lakes Steel Corp. 


N-A-X Finegrain 





Great Lakes Steel Corp. 


N-A-X High Manganese 


| 65,000 _ 
| 70,000 
75,000 
80,000 


70,000 min. 
70,000 min. 


70,000 min. 


50,000 min. 


“60, 000 min. 


50,000 min. 


22-8" 


28-8" 


28-8" 


28.8" 


28 


. 28 


22 





Inijand Steel Company 


Hi-Steel 





Inland Steel Company 


Tri-Steel 





Inland Steel Company 


Hi-Man 





Inland Steel Company 


70,000 min (34" & under) 


70,000 min (%" & under) 
60,000 min (sheet & strip) 
75,000 min ('/2" & under) 


75,000 min ('/" & under) 


50,000 min (%4"" & under} 





50,000 min (%4" & under) 
45,000 min (sheet & strip) 





50,000 min. (!/."" & under) 





50,000 min. ('/2" & under) 


18-8" (3," & under) 
18-8" (%," & under) 
25-2" (sheet & strip) 


18-8" ('n" & under) a 


18-8" (y" & under) 





Jones & Laughlin Steel Corp. 


Jalten #1 





~ Jones & Laughlin Steel Corp. 


Jalten #2 





Jones & Laughlin Stee! Corp. 


70,000 (To " incl.) 
67,000 (!/" to I") 
70,000 (To Y," incl.) 
67,000 ('/2" to 1") 

| 65,000 (C/R, to 15Ga.) 
~ 70,000 (To A" incl) 
67,000 ('/2" to I") 


50,000 (To '/2" incl) 
47,000 ('/2" to 1") 





50,000 (To '/2" incl) 
47,000 ('/," to 1") 

| 45,000 C/R to 15Ga.) 
50,000 (To 7," incl) 
47,000 ('/2" to I") 





22 (to '/p" incl) 

22 (a" to 1") 
22 (To " incl) 
22 (Y/2" to I") 

25 (C/R to 15Ga) 
22 {To A" incl) 

22 (Y" to I") 





Kaiser Steel Corp. 


Kaisaloy #1 





Kaiser Steel Corp. — 


Kaisaloy #2 





Kaiser Steel Corp. 


Kaisaloy #3 


70,000 min ( 3%" & under) 


65,000 min 


50,000 min (%" & under) 


~ 45,000 min 





90,000 min (1/>" 


60,000 min ('/2" & under) T 


22-2" 





Lukeens Steel Company 


Manganese Vanadium 


70,000 min (3%" 
67,000 min (34" 


50,000 min (3%4"" & under) 
46,000 min (3%" to 11/2") 


18-8" min (3%4" & under) 
19-8" (3%," to 11/2") 





Republic Steel Corp. 


Republic “50” 





Republic “M” 


70,000 H/R 


| 75,000 H/R 


50,000 


50,000 


22-2" 


20-2" 





USS Tri-Ten 





USS Cor-Ten 


~ TUSS Man-Ten 


70,000 (%" & under) 


70,000 (To 4") 
65,000 


75,000 min ('/o" & under) 
70,000 min ('/2" to 1'/2") 


50,000 


50,000 

45,000 

50,000 (" & under) 
45,000 (/" to 1'/4"") 


" (V," & under) 





Alan Wood Steel Co. 


Dynalloy | 





Dynalloy 1! 


70,000 min. ('/2" & under) 


“] 67,000 min ('" & under) | 


50,000 min ('/2" & under) 


| 45,000 min ('/p" & under) | 


"min. ('/" & under) 





Youngstown Sheet & Tube Co. 


Yoloy 





Youngstown Sheet & Tube Co. 


Yoloy “E” 








Youngstown Sheet & Tube Co. 





Yoloy A-242 


_70,000 
70,000 _ 
70,000 min 








50,000 min. 


50,000 min. 


50,000 min. 








*The engineering or structural alloys listed on page 59 will be treated similarily in an early issue. 
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Charpy Keyhole 
Impact, Ft. Lb. 


REMARKS—A: Characteristics B: Principal Alloys C: Typical Applications 





35, room temp. 


: Hot strength; resists abrasion; good weldability. 
: Mn, P-Al Killed. 





: Corrosion resistance; superior mechanical properties. B: Mn, Cu, Ni; C: Truck bodies, railroad cars, barges, handling, 


construction and military equipment, structural. 





: Excellent corrosion resistance; good formability. B. Mn, Cu, Ni; ©: Coal hopper car sides, ends, bottoms. — 





: Strong, drawing steel; good plating surface. B: V. C: Automobile bumpers. 








: High strength. B: C, Mn. C: Pressure vessels, truck bodies & frames, railroad cars. 











: High strength; impact resistance. B: Mn, V. C: R.R. car frames, truck bodies, construction & industrial equipment. __ 





, room temp. 


, room temp. 


, room temp. 


: Corrosion, impact, and abrasion resistance; workable, weldable; long-paint life, withstands low temps; is non-air harden- 


ing. B: P, Si, Cu, Cr, Ni, Zr. ©: Machines, structures, equipment—trucks, cranes, conveyor, excavating mining, chemical 
containers, bridges, pipeline fittings, penstocks. _ 





: Resists corrosion and abrasion; moderate formability; weldable. B: Mn, Cu. ©. Applications requiring high strength and — 


weight saving. 





: Corrosion, abrasion, fatigue resistance; workable, weldable, withstands low temperatures and severe shock. B: Mn, V, Cu. 


C:Same as Mayari R 





: High strength, light weight, resists corrosion and impact, good weldability, formability, non-air hardening B: Mn, Ni, 


Cr, Cu. ©: Machines, structures, equipment-rail, bus, truck, maritime, mining, construction. 





22, room 1 temp. — 
22, room temp. 
22, 22, room temp. 
22, room temp. 


58, room temp. 


53, room temp. 
40, room temp. 





: High strength, weldable steels, good formability. B: Cb. ©: Propane cylinders, tubing, structural members. a 





A: Low te _temp. t 








: Low temp. toughness; excellent corrosion resistance; fatigue life; abrasion resistance. B: Cr, Zr, Si. ©: Truck bodies, 


tubing, structurals, cranes, earthmoving equipment. _ 
ghne: llent fatigue life, surface finish. B: Si, Zr. C: LPG 5 Cylinders, unfired Pressure | ure vessels. 














: High a and saleunes limit; abrasion and corrosion resistance; good workability & weldability. B: Mn. C: Cylin- 


ders, cranes, cars, earthmovers, trucks and trailers. 





Superior 
Superior 


Good 


Fully killed, fine grain, 7 


better than Hi-Man. 


: Excellent atmospheric corrosion resistance; abrasion resistance; fatigue properties, weldability, B: Mn, Mo, Ni. C: 


Constructional uses. 








: Excellent fatigue and abrasion resistance. Good weldability. Atmos. corrosion resistance 2 x carbon steel. B: V. C: Con- j 


structional uses. 











: Good abrasion and fatigue resistance. Atmos. corrosion resistance 2 x carbon steel. Weldable. B: Mn. C: Constructional 


uses. 








: Good abrasion and fatigue resistance. Atmos. corrosion resistance 2 x carbon steel. Weldable. B: Mn. ©: Constructional 


uses. 





: High strength; good formability. Twice resistance to atmospheric corrosion of mild steel. Readily weldable. B: Mn, Cu, V 


C: machines, structures, eqpt., truck bodies, cranes, bridges, pipe-line fittings, booms. 








: High strength, moderate forming. To 6 x atmospheric corrosion resistance of mild steel. Readily weldable. B: Mn, P, 


u. ©: machines, structures, equipment-truck bodies, cranes, bridges, pipe-line fittings, booms. 








: High strength, moderate forming. Twice atmospheric corrosion resistance of mild steel. Readily weldable. B: Mn, Cu. C: 


machines, structures, equipment-truck bodies, cranes, bridges, pipe line fittings, booms. 





: Better corrosion resistance than mild steel. Readily weldable. Good abrasion and fatigue resistance. B: Cu, Mo, Cr, Ni, 


V, Ti, Al. ©: bridges, truck bodies and frames, cement mixers, missile handling systems, containers, heavy construction 
eqpt. 








: High strength, good formability and atmospheric corrosion resistance. B: Cu, Mo, Cr, Ni, V, Ti. C: Parts produced by 


cold forming. 








: Extra high strength, exceptional wear resistance-resists battering and impact. Readily weldable. Cold forming limited. B: 


Cu, Mo, Cr, Ni, V, Ti. ©: Trucks, barges, impact & abrasion-resisting applications. 





: High strength. B: Mn, V. C: Bridges, construction, railway. 





: Resists atmospheric corrosion 4 x carbon steel. Good welding. High strength and toughness. Good abrasion resistance. 


B: Cu, Ni, Mo, Cr. ©: Agricultural implements, mine, and railroad cars, materials handling equipment, earthmoving 
equipment, trucks, trailers. 








: High strength, resistance to abrasion and fatigue. Moderate formability and weldability. Twice as corrosion resistant as 


carbon steel. B: Mn, Cu. C: Earthmoving equipment. 





42, room temp. 


40, room temp. 


30, room temp. 


: Strength and toughness with less weight. Good formability, weldability. Withstands moderately severe impact. B: Mn, V. 


C: Earthmoving equipment, cranes, bridges, truck bodies, pipeline fittings, booms. 








: Corrosion resistance to 6 x that of carbon steel. High strength. B: Cu, Cr, Ni. ©: RR cars, farm equipment, air preheaters, 


buses, mine equipment, material handling equipment, marine applications, poleline hardware. 








: High strength for applications involving moderate forming. B: Mn, Cu. ©: Booms, buckets, concrete mixers, earthmoving 


equipment, cylinders, trucks, trailers, mining cars. 





50, room temp. 
(V-notch) 


: Abrasion, atmospheric, fatigue, and impact resistance; formable; weldable. B: Mn, Cu, Ni, Mo. ©: Chassis and frame- 


work-trucks, buses, trailers, and railroad cars. _ 











120 
50 


: High strength and good ductility; low temperature impact; corrosion resistance. B: Cu, Ni. 








: High strength and good ductility; corrosion resistance. B: Cu, Ni, Cr. 





: High strength, abrasion resistance. B: Mn, Cu, V 
























PART 4 


High-Strength Steels At Work 





The case histories which follow are only a few examples of how high-strength steels 


GOOD FORMABILITY and excellent weldat 
duction of delivery truck body. 





are used to make lighter, stronger and economical welded fabrications and structures. 


DESIGN FLEXIBILITY made possible by high strength steel 


arqe 


Welded High-Strength Steel Makes 
Lighter, Stronger Delivery Truck Bodies 


Boyertown, Pa.: What is the most serviceable metal 
for delivery truck bodies? 

The answer is high strength steel, according to 
engineers at Boyertown Auto Body Works. 


DESIGN DETAILS 

Boyertown reports that high strength steels provide 
the best all-around cost, weight, strength and corro- 
sion factors in delivery truck body construction. It 
seems to satisfy the owner. the driver, and the mainte- 
nance man. 

Boyertown uses 22, 18, 14 and 12 gage high strength 
steel for its exterior and interior panels, posts, ribs, 
cross members, floors, door. and windshield as- 
semblies. Jones & Laughlin’s Jalten No. 2 is used. 

The owner is interested in light weight. This con- 
tributes to lower operating costs. By using high 
strength steels in a 12-foot forward control delivery 
truck body, Boyertown has been able to reduce weight 
606 to 650 pounds. Of course, this is done without 
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sacrificing strength. 

The driver is interested in convenience. The high 
strength steels give Boyertown design flexibiiity. This 
permits making bodies with large, unobstructed in- 
teriors. 

The maintenance man likes high strength steels 
for these reasons: 


e High strength steel resists impact and abrasion 
better than mild steel. This means dents. when they do 
occur can be easily “bumped” out. 


@ Boyertown uses standard mill size sheets when it 
can. Speedy and inexpensive repairs are possible be- 
cause replacements can be ordered directly from a stee] 
warehouse. 


e@ The high strength steel used by Boyertown has a 
corrosion resistance four to six times that of mild 
steel. @ @ 

turn to page 70 to see how Goodyear 
made a lighter, stronger radar antenna yoke 








i PRI ABO A Sit ass 


Welding Cable by 


it's easy on 


the welder 


it’s flexible .. it's tough 


Yes, Belden Welding Cable is “easy on the 
welder.” It's engineered and manufactured 
to be extremely pliable, limp and flexible. 
Result: more production . . better quality . . 
lower costs. 

And Belden Welding Cable is rugged . . 
rough and ready for the most severe con- 
ditions of abrasion, impact, as well as 


ORDER FROM YOUR 


exposure to heat, cold, and oil. 


Belden has a welding cable engineered for 
every possible welding requirement . . Oil 
Tempered Rubber Jacketed . . Neoprene 
Jacketed . . HVF Vinyl Plastic Jacketed . . 
Whip Lead, Super-flexible and Neoprene 
Jacketed .. Neocote colors for identification 
. . Rubber Jacketed Welder Supply Cords. 


WELDING SUPPLY DISTRIBUTOR 


Belden Welding Cable comes in many ready-to-use 


package lengths. 


SINCE 1902 
CHICAGO 


WIREMAKER FOR INDUSTRY 


magnet wire « lead wire * power supply cords 

* cord sets ¢ portable cordage « electronic 

wire « control cables « automotive replacement 
wire and cable « aircraft wire 


One wire source for everything 
electrical and electronic 
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1. AC-DC COMBINATION WELDERS 
for convenience and economy 


Patented dual transformer and 
hermetically sealed silicon 
diodes provide high arc stability 
and smooth steady arc for all 
AC and DC welding conditions. 
Stepless current control with 
single wheel adjustment. Avail- 
able in 200, 300, 400 amp sizes. 


4. MURETRAN* ALL-PURPOSE 
WELDERS highly versatile units 
for any welding job 


Simple switching and plug-in con- 
trols permit rapid changeover 
from inert gas arc welding to 
manual, automatic, spot MIG 
and TIG welding. Unique plug- 
in control panel provides auto- 
matic timing of gas pre-flow, 
gas post-flow, high frequency 
drop-out and spot arc. Models 


for AC-DC or AC operation. 
*Trademark 


7. AC ARC WELDERS 
for medium duty welding 


Compact, all-purpose 180 amp 
portable arc welders for light 
manufacturing, maintenance or 
farm welding. Have automatic, 
built-in volt-arc characteristics 
that provide deep penetrating 
arc at high amperage, soft arc 
at lower settings. No moving 
parts, no maintenance. 


10. HIGH FREQUENCY ARC 
STABILIZER 
for inert gas arc welding 


Converts any AC or DC welder 
for inert gas shielded arc weld- 
ing. Completely automatic. Has 
foolproof gas after-flow device. 
Reduces gas costs. Remote con- 
trol switch. Also available with 
water valve shut-off and timer. 
230 volt, 0-600 amps capacity. 


. 67 on Reader Service Card. 











2. DC RECTIFIER WELDERS 
for economical, heavy duty service 


Hermetically sealed silicon 
diodes deliver high efficiency 
and non-aging characteristics. 
Instant recovery voltage provides 
high stability and easy striking 
and maintenance of the arc. 
Simple current range selectors 
and a single control knob sim- 
plify machine setting. Available 
in 200, 300, and 400 amp sizes. 


3. AC INDUSTRIAL ARC WELDERS 
for heavy-duty production welding 


Unique transformer design with 
patented dual coil produces high 
arc stability for smooth, steady 
welding. No moving coils: steel 
shunt travels only one-inch to 
provide full stepless range of 
output. Forced air cooling. 
Instant arc starting. Models with 
200, 300, 400 and 500 amp 
rated output. 





5S. INERT ARC AC WELDERS 
for heavy-duty inert gas arc welding 


Foolproof, built-in gas afterflow 
device eliminates complicated 
timers. Stepless amperage con- 
trol provided by steel core which 
slides only one-inch for full 
range. Automatic remote control 
systems operate gas, water, high 
frequency and primary power 
from torch. May be used for 
metallic arc welding. Models 
with 200, 300, and 400 amp 
rated output. 





6. AC ARC WELDERS 
for production, maintenance and shop welding 


Wide current range from 7 to 
300 amperes. Delivers 200 am- 
peres at 50% duty cycle. Auto- 
matic built-in voltage control 
gives deep penetrating arc at 
high outputs, soft arcs at lower 
settings. 66 heat settings. 





8. AC ARC WELDERS 
complete, portable welding outfit 


: G =e 


= 


Low cost complete welding out- 
fit for light requirements. Good 
penetration on metals up to %4- 
inch plate. Also available: M&T 
Model 91 Arc Torch for brazing, 
soldering and heating work. 
Rated to 95 amp output. 


9. HIGH FREQUENCY ARC 
STABILIZER for metallic arc welding 


Gives instant start with any AC 
or DC welder, any electrode. 
Stabilizes arc to prevent burn 
through on low-current settings 
for thin gauge welding. Remote 
control available. 230 volts, 
0-600 amps capacity. 





11. PORTABLE SPOT WELDER 


for sheet metal and wire 


Simple, light and rugged. Fixed 
upper tong is positioned on exact 
welding spot, providing better 
contact than welders that must 
be brought up to the work. 
Lower jaw comes up to exact 
underside spot. Welds mild steel, 
stainless, and galvanized iron to 
¥g-inch combined thickness. Wide 
range of tong configurations. 


METAL & THERMIT CORPORATION 
General Offices: Rahway, New Jersey 


1 am particularly interested in the equipment checked below. 


oO Have representative phone for appointment. O Send data sheets. 
OD! CO? 03 C4 O'oto’o§o’o*o 


NAME 





TITLE 





COMPANY. 





ADDRESS __ 





CITY. 





For More Information Circle No. 67 on Reader Service Card. 
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HIGH-STRENGTH STEELS 





AT WORK 


WELDED YOKE i: 
13 000 pc und rada 


Yoke supports 


Welded High-Strength Steels Reduce 
Weight Of Radar Yoke By 25% 


Akron, Ono: Giant radar stations will guard the 
North American continent against attack by inter- 
continental ballistic missiles. 

Goodyear Aircraft Corp. has just completed the 
radar structure for the first of these Air Force instal- 
lations. Work was done for the prime contractor. Radio 
Corporation of America. 

The missile tracking stations are part of BMEWS 
(Ballistic Missile Early Warning System). The 
BMEWS stations detect missiles on gigantic radars, 
while electronic computers track the missiles and pre- 
dict their targets. Stations will be located at Thule. 
Greenland; Clear, Alaska. and Flyingdale Moor, Eng- 


land. 


DESIGN 

The radar structures are just plain big. The 84 
foot diameter aluminum antenna weighs over 13,000 
pounds and is one of the largest ever built. The ped- 
estal, on which the antenna rests, is 50 feet high. To- 
gether the overall structure weighs nearly 375,000 
pounds. Despite this great weight, the units can be 
rotated precisely. They can complete a scan of the 
skies in a few seconds. 

When installed, the radar structures will rest on a 
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base three stories high and 145 feet square. A 140- 
foot diameter plastic spherical radome, also made by 
Goodyear, will protect the structures from the ele- 
ments. The entire installation will be 176 feet high. 


MATERIALS AND FABRICATION 

A variety of metals was used to fabricate the radar 
structures. These include the weldable grades of low 
alloy high tensile steels with a carbon content of no 
more than 0.35 and to corrosion- and _ heat-resisting 
alloys. This includes steel in the SAE 900, 1000, 4100 
and 8600 range and the SAE 300 stainless steel series. 
The steels used were covered by military specification 
MIL-S-13281. 

For the pedestals, steels up to an inch thick were 
used. These pedestals were purposely made in sections 
so they could be bolted and unbolted during re-instal- 
lation mechanical testing of the radar units. 

The main drive gear that rotates the antenna is 
made of alloy steel and weighs 9,000 pounds. It rests 
on 75 three-inch alloy steel balls which are nested in 
the supporting ring. This supporting ring rests on the 
pedestal. It is also made of alloy steel and weighs 10.- 
600 pounds. 


text continues on page 73 
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MATERIAL SPECIFICATIONS FOR MISSILE TRACKING STATIONS 


' 


N-A-X 9115 ALLOY STEEL 
SOURCES: Great Lakes Steel and 
+ Corp. 


Lukens Steel 
CHEMICAL ANALYSIS: 


Carbon 0.10-0.17% Silicon 
Manganese 0.50-0.80 Chromium 
Phosphorous 0.04 max Molybdenum 
Sulphur 0.04 max Zirconium 


YOLOY “E” HSX 


SOURCE: Youngstown Sheet & Tube Co. 
CHEMICAL ANALYSIS: 


Carbon 0.18% max Copper 
Manganese 0.90 max Nickel 
Phosphorous 0.05 max Chromium 
Sulphur 0.05 max 


U.S.S. TRI-TEN 


SOURCE: United States Steel Corp. 
CHEMICAL ANALYSIS: 

Carbon 0.22 max Silicon 
Manganese 1.25 max Copper 


Phosphorous 0.04max Vanadium 
Sulphur — 0.05 max 


WIGKEL STEEL (similer to A-203 Grade “A") 


SOURCE: Any vendor 
CHEMICAL ANALYSIS: 
Carbon 0.23 max 


Manganese 0.90 max 
Phosphorous 0.04 max 


MANGANESE-VANADIUM 
SOURCES: Bethlehem Steel Co. and 
Lukens Steel Co. 


CHEMICAL ANALYSIS: 


Carbon 22 max = Silicon 
Manganese 1.25 max Copper 
Phosphorous 04 max 

Sulphur 05 max 


SAE 4130 


MIL-S-18729 
MIL-S-6758 


FILLER METAL SPECIFICATIONS 


MATERIAL TO BE WELDED 


Steel 0.355, Max C 
SAE 900 Series 
SAE 1000 Series 
SAE 4100 Series 
SAE 8600 Series 


Stainless Steel 
18-8 Cr-Ni 
18-8 Cb or Ti 
18-8 Mo 
18-8 Mo-Cb 


FILLER REQUIRED COMMERCIAL DESIGNATION 


31, Ni 
by any process 
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NEW Mel FACT FILE 


on Murex low-alloy and mild-steel electrodes 


Here’s the new “encyclopedia” of all M&T MUREX 
low-alloy and mild-steel electrodes. It’s an impor- 
tant, handy reference that any welding man will 
want to have—and use. 

Each of the 32 cards gives you pertinent data 
you need to choose the right electrode: AWS num- 
ber, color markings, general use, welding character- 
istics, chemical analysis of deposit, tensile strength, 
yield point, elongation, reduction of area, sizes, type 
of current and amperage. Another card gives heat 


Ditkeition, Be sure to visit Booths 603-604 


during Welding Show in Los Angeles April 26-28 
where you can enter the BIG MaT CONTEST FEATURING 
A 1960 AUTOMOBILE AS THE PRIZE. 


treating data for all commonly used types of low- 
alloy and mild-steel. 

One of the broadest lines available, MUREX elec- 
trodes enable you to choose the one type and size 
that is just right for the job. Send for this Fact 
File now. 


welding products 


METAL &@ THERMIT CORPORATION 
General Offices: Rahway, New Jersey 
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HIGH-STRENGTH STEEL RADAR YOKE 


continued from page 70 


A welded yoke rests on the drive mechanism and 
supports the antenna. Goodyear made the yoke from 
low alloy high tensile steel. Originally, it was scheduled 
to be made from 4130 normalized steel. 

By using low alloy high strength steel, Goodyear 
reduced the yoke’s weight about 25 percent—to about 
14,000 pounds—without sacrificing strength. As it is, 
a 300 hp motor is needed to rotate the antenna. You 
can see that more weight on the drive mechansim would 
call for more power. 


WELDING 

Goodyear’s general specifications thoroughly cov- 
ered the manual and automatic welding of corrosion- 
and heat-resisting alloys and steels. 


The following reference specifications were also 
used: 


ASTM: A-298-48T covers the following filler rods: 
Type 308 (Cr-Ni); Type 316 (Cr-Ni-Mo) ; Type 318 
(Cr-Ni-Mo-Cb) and Type 347 (Cr-Ni-Cb). 


AWS: E8018-C-2 covers 314 nickel low hydrogen 
iron powder welding electrodes used on low alloy high 
tensile steels. 


Military: These specifications were used; M/L-A- 
4144 (Argon, Gas Welding) ; M/L-T-5021 (Test, Air- 
craft Welding Operators Certification) ; MJ/L-1-6865 
(Inspection, Radiographic) ; M/L-]-6866 (Inspection, 
Penetrant) and MIL-I-6868 (Inspection, Magnetic 
Particle) . 

Joint Army-Navy: JAN-STD-19 covers welding 
symbols. ¢ 


Welded high strength steel trolley frame 
and span increase crane efficiency 32% 


ALLIANCE, OunI0: Careful material selection and care- 
ful design analysis helped Morgan Engineering Co. 
solve a problem for a steel mill. 

Problem: A steel mill wanted to install a 200-ton 
capacity crane on existing runways and columns. Mild 
steel construction would have meant a heavier crane. 
In turn this would have called for an addition to the 
building housing the crane and the addition of new 


columns and runways. 

Solutions: Morgan’s Engineering Department sug- 
gested using a low alloy high tensile steel instead of 
mild steel. The assigned engineers designed a welded 
crane with trolley frame and span made from low alloy 
high strength steel. 

This cut the weight of the crane by 40 percent and 
increased operating efficiency by 32 percent. The 
alloys most commonly used at Morgan are Mayari-R, 
Man-ten, Dynalloy, and Yoloy. 


DESIGN CONSIDERATIONS 


Morgan was concerned with the deflection of the 
span when it was placed under load. To take care of 
this deflection, Morgan’s engineers used a flange on 
the tension side to approximate a deep I-beam on the 
vertical members of the crane and the trolley frame. 


FABRICATION 


E. H. Burke, vice president of engineering, reports 
there were no fabricating problems. Existing equip- 
ment and previous experience with low alloy high ten- 
sile steels made fabricating easy. 


WELDING 


Morgan’s Chief Welding and Development Engineer, 
Bill Evans, was concerned with possible underbead 
cracking. Morgan used E7018 low hydrogen iron 
powder electrodes to make sure this did not happen. 

Automatic welding presented no problems. Standard 
automatic welding wires and fluxes were used. ¢ 


turn to page 76 to see how 
stronger steels lighten fork lift trucks 
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JS COMBINES SUPERB WELDABILITY 
~ WITH EXTRA STRENGTH 


NAAIKA 


BEST LOW CARBON EXTRA-STRENGTH ALLOY STEEL YOU CAN BUY 


When only the strongest steels will do, specify 
N-A-XTRA HIGH-STRENGTH. This low carbon heat- 
treated alloy steel is now available in minimum 
yield strengths ranging from 80,000-110,000 psi. 


Along with this great strength, N-A-XTRA is readily 
formed and fabricated. It can be welded by any 
process. The most drastic welding tests on N-A-XTRA 
have shown no underbead cracking, even when 
plate temperatures are as low as —60°F. 


Because N-A-XTRA is nearly three times stronger 
than mild carbon steels, it gives designers an 
opportunity to eliminate useless dead weight from 
finished products and realize substantial savings. 
Let us show you how N-A-XTRA HIGH-STRENGTH 
steel can do a job for you. Write Great Lakes Steel 
Corporation, Detroit 29, Michigan, Dept. WDF-7. 


GREAT LAKES STEEL 


Detroit 29, Michigan 


Great Lakes Steel is a Division of NATIONAL STEEL CORPORATION 


For More Information Circle No. 41 on Reader Service Card 
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HIGH STRENGTH STEELS 
AT WORK 





Stronger Steels Lighten Fork Lift Trucks 


CLEVELAND: In a fork lift truck what’s ahead of the 
front axle has a lot to do with the size and weight of 
the truck, its ability to handle loads, to maneuver in 
tight places, and its cost. Towmotor Corporation, a 
leader in fork truck manufacture, begrudges an extra 
1/4 inch ahead of the axle, especially between the axle 
and the fork face. They keep weight and bulk down 
by using high-strength steel. 


DESIGN CONSIDERATIONS 


Think of a fork lift truck as a see-saw, with the 
front axle the fulcrum. The heavier and bulkier the 
parts are in front of the axle, the more counterweight 
you pile on behind it to compensate. But counterweight 
takes space and ‘the added size might make the dif- 
ference between the truck clearing small aisle inter- 
sections in turning or hanging up in them. 

High-strength steel is about 50 percent stronger than 
mild steel. Mild steel parts, therefore, have to be bigger 
to make up this strength: In front of the axle, the bulk 
and weight of mild steel parts move the trucks’s cen- 
ter of gravity forward; it might take 100 lb. of coun- 
terweight to offset it. This could cost the manufacturer 
$10 a truck. 

So the designers specify high strength steel for front 
end parts. It’s usually a 58,000-psi-yield 80,000-psi- 
tensile steel or straight-carbon SAE 1040 or 1045. The 
straight carbons are as strong as the high strength steel 
and actually a little cheaper, but they have one draw- 
back. They air-harden near a weld or a flame-cut edge 
much more than the high-strength steels. This plays 
hob with tools during machining. 

The Towmotor designer is even more interested in 


HEAVY COILS of strip steel are handled by 
this 1200 Ib. truck. The truck will swing in the 
least possible space because most parts ahead 
of the front axle are made of space-saving, 
high-strength steel. 
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keeping down weight and bulk on front-end attach- 
ments. Examples: fork extensions, upenders, scoops, 
rams, roll and bale clamps, unloaders, drum carriers. 
The high-strength steels keep attachments slim, yet 
strong enough to do their job. 

These steels give Towmotor a big jump on com- 
petitors that use mild steel for front-end attachments. 
If the customer wants a roll clamp, the competition may 
have to propose a larger truck than Towmotor to offset 
the mild steel clamp. 


FABRICATION AND WELDING 


Towmotor doesn’t find that the high-strength steels 
cost any more to cut, shear, bend, or weld than mild 
steel. It works just like mild steel, without special 
preparation. They even use E6024 mild steel electrodes 
to weld it, unless there are dissimilar steels in the as- 
sembly. If there are, they'll use E7016 low hydrogen 
electrodes. Because most lift truck welds are short, 
most of Towmotor’s welding is manual. 

The carriage assembly for a standard fork truck is 
made of high-strength steel bars, 34 to 114 inches thick. 
The side bars are beveled at the top corner joints to 
provide a deep weld. These joints are reinforced with 
inside fillets. The bottom bar is fillet welded to side 
bars on three sides and butt welded on the fourth. 

Towmotor fixtures most weldments. This provides 
time-after-time accuracy, sometimes as close as 0.015 
inches, that make parts run smoothly and last long. 

How much high-strength steel does Towmotor use? 
You can get an idea by the fact that they buy 65 per- 
cent of their needs direct from the mill. And you have 
to use a lot to qualify for mill quantities. ¢ ¢ 
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SHEARS CLEAN 


wi TL DOUBLE 
THE LIFE 


of your 


With each press stroke, unit accurately 
cuts off tubing and shapes into lengths 


of 2” +.010”, or more. The ends are cut 
clean with a minimum of burr or dis- 


tortion . . . Shearing blades make 
thousands of cuts before resharpening. 
No. 12 unit cuts up to 
34” O.D. x 3/32” wall. 


No. 2 unit cuts up to 
2” O.D. x “8” wall. 
No. 3 unit cuts up to 


3” O.D. x 3/16” wall, . ; 
or up to 3'2” O.D. x %*” wall. Years of research and. experimentation by the 


Odd shapes handled ta clues equivalent finest electronic technicians have proved that 


oO G E L to unit's O.D. capacity. a tubes CAN be remanufactured to perform 
ike new. 


TOOL & DIE CORPORATION INDUSTRIONIC’S perfected process saves you 


1819 NORTH 32ND AVE., STONE PARK, ILL. almost 50% of new tube costs. Using precision 
laboratory equipment, every tube is completely 


rebuilt and exhaustively tested to assure top per- 
formance .. . carries a full ONE YEAR warranty. 





CUT BEVELING TIME BY 85% 
on Small Weldments 


Here’s All You Pay! 


PULLMAX 
BEVELLER 


The PULLMAX Beveller 
can be used to bevel cut 
large size plates with 
proper table support and 
feeding arrangement. 
But where the PULLMAX 
Beveller really pays 

off is in small segments 
difficult to bevel cut by 
burning and grinding. 


Bevel small 
plate in both 


straight and Send for complete details 


mild radius 
shapes at 
speeds up to 
11 ft. per min. 


ye” ndustrionics 


INCORPORATED 
23920 Graham Road, Detroit 39, Michigan 
KEnwood 5-5889 





2 Cuts Stainless Steel 


rite today for literature and information 


AMERICAN PULLMAX CO., INC. feediaeeyartriteaa 


See Us, Booth 805, Welding Show, April 26-28, Los Angeles 
For More Information Circle No. 8 on Reader Service Card. For More Information Circle No. 49 on Reader Service Card. 
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A new 
MANGANESE ELECTRODE 


with unequalled weldability! * 


BOOTH 312 AWS SHOW 


For More Information Circle No. 87 on Reader Servcie Card. 
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STOODY NICKEL MANGANESE 


WITH IRON POWDER COATING 


JOINING 








New Stoody Nickel Manganese electrodes solve 
manganese welding problems in the field or in the 
shop! You'll find it unexcelled for joining manganese 
parts or building up worn areas on manganese equip- 
ment. Stoody Manganese is now produced as a solid 
core wire on which the alloying elements in an iron 
powder coating are extruded. Unusual welding prop- 
erties are obtained with physicals unexcelled in the 
industry! 


Call your Stoody Dealer—check the 
Yellow Pages of your phone book or write for 
list of dealers serving your area. 


FEATURES: 


Stable arc— No popping Freedom from cracks 
Easy re-strike No porosity 

Fast deposition Easy slag removal 
Low spatter Clean deposits 


Cores are uniformly straight and coatings perfectly 
concentric —insuring a stable, smooth running arc. 


Ask your Stoody Dealer for test samples...check 
speed and welding qualities, test performance against 
every other manganese electrode you've ever used... 
you'll find Stoody Nickel Manganese provides some- 
thing new and needed in the industry! ° 


PHYSICAL PROPERTIES: 
(Based on tests by independent laboratory) 


DC Straight DC Reverse 
Polarity Polarity 
Tensile Strength 119,000 psi 111,000 psi 
Yield Strength 67,000 psi 66,000 psi 
Elongation in 2” 55% 37.5% 
Hardness—Single pass on manganese steel; 
as deposited—15 Rc, as work-hardened—48 Rc. 
Two passes on manganese steel; 
as deposited—18 Rc, as work-hardened—48 Rc. 





*Be sure that your Maintenance Superintendent and Weld- 
ing Foreman see this announcement! 


STOODY COMPANY 


11982 E. Slauson Avenue 
Whittier, Calif. 


For More Information Circle No. 87 on Reader Service Card. 
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THE JOINTS ... 


Fusion not 
required 


THREE DIFFERENT JOINTS are used in girth seams on titaniur 
storage bottles. Design of the U-groove joint serves the same 
purpose as the V-groove joint's backing ring. Upset meta 


THE WELDMENT... 


till present on inner surface 
face has been machined flust 


Techniques For Ultrasonic Testing 


by E. R. FOOR, senior engineering metallurgist, Convair-Astronautics, A Division of General PFynamics Corp., San Diego 


IN BRIEF: An explanation of how ultrasonic inspection 
techniques were developed for detecting flaws 
in fusion and pressure welded titanium joints 


We HAD TO MAKE nondestructive tests on some 
pressure vessels of 6A1-4V titanium alloy. Helium 
storage bottles on the Atlas ICBM, these spherical ves- 
sels are made by fusion or pressure welding two forged 
hemispheres. 

All the vessels are pressure-proof tested, and some, 
selected according to a sampling plan, are pressure 
tested to destruction. The fragments show poor quality 
girth welds cause premature failure. You can actually 
see the defects (lack of fusion and porosity) in the 
welded parts of the fragments. 


FUSION WELDING 

In fusion welding one to three fusion passes (with 
no filler metal added) and at least two filler passes 
with filler metal added are used (multiple pass weld- 
ing minimizes shrink cracking). Bottle fragments 
show that the most serious defect in the girth fusion 
welds is a lack of fusion of filler wire weld passes 
with the previously made fusion passes. This is a 
severe, propagating-type defect. 
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some instances, incomplete root penetration. Lack of 
fusion and sometimes incomplete root penetration were 


Different subcontractors fusion weld these vessels. 
Each uses different joint designs and welding tech- 
niques. This makes testing the welds even more 
difficult. Some defects are most prevalent in one kind 
of joint than another. And, defects are apt to occur 
with different orientations within the welds. 


PRESSURE WELDING 

In pressure welding, the sphere is made by forcing 
the two hemispheres together while an oxy-acetylene 
flame heats the rims. The likely defects: A thin layer 
of oxides or other nonmetallics in the center of the 
weld joint perpendicular to the bottle surface, a line 
of lack of bond, and possibly some mismatch of the 
hemispheres. 

lf a pressure bottle fails in service, it would cer- 
tainly cost a missile, a test stand and lives. We had 
to find a reliable nondestructive testing method. Even 
though we pressure-proof test every vessel, there is 
no way of knowing whether the next pressure appli- 
cation (possibly in a missile) would make it fail. We 
had to know the actual internal quality of each part 
before we could use it safely. 

Over-designing couldn't be considered because it 
would add additional weight. Weight saving was one 
of the reasons for using a titanium alloy. 





enter the material to be inspected through a couplant 
(water or oil). The sound waves travel through the 


. . . AND THE INSPECTION 





of 


ys 
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FINISHED STORAGE BOTTLE is positioned in jig for ultra- 
nic inspection (above). Bottle is immersed in water and a 
5-mc lithium sulfate ¥-inch diameter crystal is used to produce 


sound waves. Results are recorded; in this case a definite lack 
of continuous fusic 


n was indicated. 


Of Titanium Pressure Vessels 


INSPECTION PROBLEMS 


At first we use radiography on all the welds. It 
was difficult because of the shape of the vessels. We 
used a double wall technique. The X-rays went 
through the upper wall of the bottle, traveled through 
25-in. of air inside the bottle, and left through the 
lower bottle wall. This technique allows X-ray diffu- 
sion and scattering. The radiograph loses sensitivity 
and contrast. This limits its reliability as a single 
acceptance nondestructive test. 

Next, we hung a radioactive source inside the 
sphere. It was found that the sensitivity level of the 
gamma graphs was too low, so we stayed with radi- 
ography with the double wall technique. 

Radiographic tests were often inconclusive because 
they did not reveal the entire internal condition. 
Burst bottle fragments sometimes showed defects in 
the welds the radiographs previously showed were 
sound. 


VARIETY OF WELD DEFECTS 

Not all weld defects are easy to find by X-ray in- 
spection. Radiography detects porosity and cracks 
satisfactorily. However, it has shortcomings in detect- 
ing the lack of fusion of weld passes. 

Lack of fusion in the girth welds usually occurs in 


design had a curvature on the inner surface (bottom) 


in the weld area Machining Rad fee ane Oa Seertale 


a horizontal or nearly horizontal plane (perpendicular 
to the X-ray beam). The defect is flat, extended 
crack-like, usually not deep or thick enough to absorb 
enough x-rays to affect the X-ray film. Experience 
shows that you cannot notice a lack of fusion on 
X-ray film unless the flow curves upward or down- 
ward on its edges (in a half moon pattern). Where 
the defect is curved, only the two edges which are 
more parallel to the X-ray beam appear on the radio- 
graph. Then a confusing railroad track pattern shows 
up on the finished radiograph. 

In many cases we could not detect lack of fusion 
radiographically. A sphere judged sound on radio- 
graphic quality standard might still contain the re- 
jectable flaw: propagating lack of fusion within the 
weld zone. 


FUSION WELDED JOINTS 

Two companies that fusion weld bottles use differ- 
ent joint designs. One is a standard single V-groove 
with no back-up ring. Both are welded from only one 
side. 

The welds of both joints are apt to contain porosity, 
cracks, and lack of fusion. (Some incomplete root 
penetration was noted in the U-groove weld joint.) 
X-ray inspection detected porosity, cracks and, in 
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most common defect is lack of bond or a very thin 
RE, ee a, ae 1] 
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some instances, incomplete root penetration. Lack of 
fusion and sometimes incomplete root penetration were 
not detected. Therefore, it was decided that radio- 
graphy should be supplemented by another means of 
non-destructive testing ultrasonic inspection. 


PRESSURE WELDED JOINTS 


The pressure welded joint introduced new prob- 
lems. Microscopic studies of welded sections showed 
only very thin nonmetallic lines of demarkation in the 
center of the weld. Nonmetallics are probably caused 
by insufficient upset of material during welding or 
by dirty interfaces. 

The defects are perpendicular to the surface and 
are very thin. Radiography by the necessary double 
wall technique was of very little value. When the 
inspector tilted the bottle for X-ray examination, the 
nonmetallic layer was no longer parallel to the X-ray 
beam and was never recorded on the radiograph. 

Sound waves can detect flaws by reflection and 
absorption, not by absorption alone (as do X-rays). 
We thought ultrasonic inspection would detect very 
thin defects such as nonmetallic layers. 


INVESTIGATE ULTRASONICS 

Our Engineering Department determined the feasi- 
bility and reliability of ultrasonics for inspecting the 
vessels. They did the work in cooperation with Auto- 
mation Instruments Incorporated, Paramount, Cali- 
fornia. 

The equipment consisted of Immerscope Model 
424A coupled to an Ultragraph Recorder, Model 1010. 
The part, in a jig, was submerged in water. 

The Immerscope produces electrical pulses. A 
crystal (usually quartz or lithium sulfate) converts 
them into mechanical vibrations. These vibrations 


Crystal movement ————~ 


Defect 


AZ 
SS 


THIS SOUND WAVE PATTERN is used fo: 
tion of pressure welded joints. This type of 
sound waves at a slight angle to the materia 
mizes the effects of the vessel's surface curvatur 
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enter the material to be inspected through a couplant 
(water or oil). The sound waves travel through the 
material until they strike an interface or sound in- 
terruption. They are reflected back to the crystal and 
are retransformed into electrical pulses. The pulses 
are displayed on a cathode ray tube. The inspector 
can measure the severity and position of the flaw. 

The Ultragraph, connected to the Immerscope, plots 
the ultrasonic indications of defects on a cathode ray 
memory tube. Certain areas of the Immerscope pattern 
can be eliminated or gated out, and the tube pres- 
entation can be photographed. This picture is much 
like a radiograph. The inspector can see the actual 
size and shape of the flaws. Interpretation is simple, 
accurate and reliable. 

Ultrasonic inspection techniques were developed on 
fragments of burst bottles. For comparison purposes, 
we first X-rayed the fragments. They were fragments 
not whole bottles, so we didn’t use the double wall 
technique of radiographic inspection. 

This gave radiographs with better sensitivity. The 
design of the V-groove fusion welded joint made it 
compatible with longitudinal wave ultrasonic inspec- 
tion. This technique introduces sound waves directly 
into the material. The crystal face is parallel to the 
material surface. 

A radiograph of a fragment welded by the V- 
groove fusion joint showed the typical railroad track 
indicating lack of fusion. This was not detected on 
radiographs of the whole bottle made by the double 
wall technique. 


INSPECTION TECHNIQUES 

We used a standard ultrasonic testing technique on 
the fragments. We immersed a fragment in water, 
and used a 15-me lithium sulfate, %<-inch diameter 
crystal to produce sound waves. The Ultragraph 
record showed definite lack of continuous fusion. 
They were photographed for comparison with radio- 
graphs and metallographic section. By metallo- 
ographie sectioning and preparation, we proved there 
was a lack of fusion of the first filler wire weld pass 
to the root fusion passes. 

The experimenters found that the photo could be 
used to measure width and length of the flaw. Pre- 
cise measurements of the actual defect in the metallo- 
graphic section and of the ultrasonic indication 
proved that the Immerscope-Ultragraph combination 
inspection and recording was reliable and precise. 

Ultrasonic inspection revealed only lack of fusion 
in the particular fragment tested. This was the only 
defect found radiographically and metallographical- 
ly. Experience has shown that bottles with V-groove 
welds are relatively free of porosity and cracks. 

The results showed that ultrasonic inspection and 
recording were satisfactory for nondestructively test- 
ing the welds of the V-groove fusion welded joints. 
(Applying the technique to U-groove fusion welded 
joints and pressure welded joints still had to be done.) 


V-GROOVE WELDS 

The same method (longitudinal sound wave inspec- 
tion) was tried on the U-groove welds. The results 
were confusing and perhaps unreliable. The joint 





design had a curvature on the inner surface (bottom) 
in the weld area. Machining had been done to provide 
for a heavier section in the area of the weld and 
guard against weld failure. We suspected the sound 
waves reflecting from the curved and machined inner 
surface and the unfused area of the joint were caus- 
ing the ultragraph to record a confusing double-image 
flaw pattern. 

We decided that a shear wave method of ultrasonic 
inspection might minimize the effects of the surface 
curvature. Shear wave inspection introduces sound 
waves at a slight angle to the material surface. Upon 
entering the material, the sound waves refract and 
travel at about 45° angle from top surface to bottom 
surface, etc., until they strike a reflecting discon- 
tinuity or gradually die out. 

This worked. Further, we verified the accuracy of 
our testing by the same method we used on the V- 
groove weld. We inspected fragments by X-ray. Again 
we avoided the double wall technique. We detected 
some porosity, but apparently there was no lack of 
fusion. ; 

We inspected the fragments ultrasonically. The 
same equipment (the Immerscope coupled to the 
Ultragraph) and the same crystal (a 15-mc., 3¢-inch 
diameter lithium sulfate transducer) was used. Sound 
was introduced into the material at 19° from the 
vertical. It refracted to 45° within the material. In- 
spection and recording were done as before. 

A strong flaw indication was detected in an area 
which, according to the radiograph, was sound. We 
recorded the flaw and photographed it. 

Metallographic examination showed there was a 
lack of fusion of a filler metal weld pass to a previ- 
ously made pass. 

\dditional ultrasonic scanning revealed still another 
area in which flaws were detected. According to the 
radiograph, these were porosity. Metallographic sec- 
tioning showed porosity entrapped in the weld metal. 

The comparison of shear wave recorded ultra- 
graphs with metallurgical samples showed that direct 
measurements on the Ultragraphs could not be made 
for any defect dimension except length. The length 
of defect was accurately presented, but not the width. 
Had the defect been orientated perpendicular to the 
material surfaces, height would have been accurately 
depicted due to the scanning movement of the crystal. 
Sound waves would have struck the wall-type defect 
at continually different areas along its height be- 
cause of crystal movement, hence sound entrance 
points during scanning. 

Standard shear wave test blocks are required to 
determine dimensions of defects occuring horizon- 
tally in the weld. 


Cross comparisons of Ultragraph recordings, radio- 


graphs, and metallorgraphic specimens had proved 
that ultrasonic inspection was a valuable nondestruc- 
tive test for both fusion welded joints. Now the 
technique had to be adapted to the pressure welded 
joint. 


INSPECTING PRESSURE WELDED JOINTS 


We examined typical pressure welded joints. The 


most common defect is lack of bond or a very thin 
layer of nonmetallics lying vertically within the weld 
at the interface of the hemispheres. These defects are 
easily detected by shear wave ultrasonic inspection. 
The sharp curvature of the upset material on the 
inner surface of the weld rules out using longitudinal 
wave inspection. 


DETECT MISMATCHING 


Ultrasonic inspection easily detects mismatching of 
hemispheres during pressure welding. This is done by 
longitudinal sound waves. 

To check for defects within the weld, we introduce 
shear waves into the material at an angle of 19° to 
the vertical. The sound refracted to a 45° angle and 
progresses through the material reflecting from the 
top and bottom surfaces until it strikes a flaw. 

Crystal movement during scanning was started 
about 11% inches from the weld joint centerline and 
moved toward the center of the weld. We examined 
the entire weld joint this way. 

The Ultragraph recorded strong sound reflections. 
The presentation showed a defect extending the en- 
tire length of the weld but mostly in the upset metal 
area. No flaw was found by radiography. Metallo- 
graphic sectioning revealed a thin layer (0.004 inch 
thick) of nonmetallics lying in the center of the weld 
area. The Ultragraph makes this flaw look very 
severe; under the microscope it seems very minor. 
This is because the amount of sound energy returned 
to the crystal and on to the recording instrument de- 
pends on the area of the flaw nad not its thickness. 
In order to determine thickness, the energy level of 
the sound waves must be varied. This can be done by 
adjusting the Gain of the Immerscope. 

The correlation of Ultragraphs, radiographs, and 
metallographic sections showed that ultrasonic shear 
waves were feasible for inspection of pressure welded 
joints. 

It was also seemed necessary that the presence of 
mismatch, if any, be detected. This took new adapta- 
tion of Immerscope-Ultragraph. 

It happened that the test fragment used did contain 
a hemisphere mismatch. This mismatch was detected 
ultrasonically because the instruments showed a 
material thickness on either side of the weld center- 
line. 

The Ultragraph provides a way to electronically 
eliminate a part of the reflected sound pattern. This 
is called gating. The accompanying diagram shows 
the sound wave pattern and gating technique used to 
detect differences in a material thickness. The mis- 
match itself was not shown. Its presence showed in 
its effects on overall weld joint material thickness. 

To detect the mismatch, we gated the Ultragraph 
to the bottom surface of the thinner half of the weld. 
Anything thicker was not recorded because all 
sound reflections from such an area were electroni- 
cally damped and eliminated from presentation on 
the screen. As the crystal scanned across the thicker 
area to a thinner area within the gate, recording 
again commenced on the screen. @ @ 
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AUTOMATED OXYGEN PLANER PORTABLE 


How Soon Could These Oxygen 
Themselves in Your Plant? 


te, 
» 


L 


For More Infermation Circle No. 70 on Reader Service Card. 
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STANDARD SPECIAL PURPOSE STEEL MILL 


Cutting Machines Pay For 
One Year? Two Years? 


a estimates Messer Statosec will pay for itself in eighteen months 


Yes, American Machine and Foundry has achieved results far beyond 
expectations from the Messer oxygen cutting machine shown here. This 
Statosec unit turns out dies (for cigar wrappers) at a rate far faster 
than they were formerly produced. Cost savings are such that the 
Messer machine can pay for itself in only 18 months—a factor that can 
contribute substantially to profits! 


Don’t Spend Money... Make Money! Users find that Messer oxygen 
cutting equipment makes money for them. For precision and accuracy, 
Messer machines have no equal. But more important, their use permits 
automated cutting operations that can greatly reduce costs and add 
to profits. 

Shown above are representative Messer units from the largest range 
of standard oxygen cutting machines available from any one source. 
Which one can save you the most? 


New Brochure! Write or call for a new brochure which describes Messer 
oxygen cutting machines and their advantages in more detail. 


Messer Cutting Machines, Inc. 


CHRYSLER BUILDING « 405 LEXINGTON AVENUE « NEW YORK 17, N.Y. 


For More Information Circle No. 70 on Reader Service Card. 
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DESIGN FOR WELDING 


New All-Aluminum 


Truss-Type Tower 
Is All-Welded 


IN BRIEF: Electrical transmission tower is built 
like a good fishpole; it is heaviest near the base 
where strength is needed and lightest at the top 
where excess weight would be undesirable. 





AN ALL-ALUMINUM electrical transmission tower that 
exceeds standard strength requirements yet weighs only 
one-third as much as comparable steel towers. 

That’s what has been developed by the Handley- 
Brown Company of Jackson, Michigan. The free- 
standing Alrectic lattice pole, with aluminum cross 
arms supporting ASCR conductors, carries 69-kv trans- 
mission lines through areas where attractive appear- 
ance is needed. The pole is fabricated from 6061 T-6 
heat treated aluminum extrusions from Olin Mathieson 
Chemical Corp. 


COMPETITIVE IN COSTS 


The installed cost of the new welded truss-type towe1 
is competitive with steel structures. Its light weight 
makes handling easy and cuts erection time and costs. 
The aluminum does not rust and is highly resistant to 
corrosion so it will last indefinitely. And, it does not 
need periodic repainting. 

Handley-Brown is the company that developed the 
successful Alrectic System of welded aluminum sub- 
station construction. Several leading utility concerns 
have since adopted this system, specifying its light- 
weight modular aluminum truss sections as standard 
for their substations. Alrectic structures are also used 
in crane booms, overhead sign and cable supports and 
television and microwave towers. The Alrectic lattice 
pole and Alrectic substations are distributed through 
Line Material Industries, Milwaukee. 

“The new lattice pole was developed along the basic 
Alrectic principles,” says President Harold E. Handley 
of Handley-Brown. “Enthusiastic above the advan- 
tages of aluminum substations, electric utility engi- 
neers asked us to try incorporating the same advan- 
tages into a 69-kv transmission tower. 

“Our goal was to reduce the tower weight sharply 
without sacrificing strength. To do this we designed 
special extrusion shapes for the main structural mem- 
bers. We just didn’t substitute aluminum for steel in 
conventional tower construction.” 

The lattice poles are 85 feet long and 24-inches 
square. They are truss assemblies made of specially 
shaped extruded corner chord angles, laced with T 
channels. The complete pole, including three crossarms 
each nearly, seven feet long, weighs 1,400 pounds. 
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_— TRUSSES are assembled on special welding fix- 


. Lacing is welded to chord angles as the fixture passes the 


ta 


BUILT LIKE GOOD FISHPOLES 

\ significant structural feature: The towers do not 
taper in size toward the top of the pole, but they do 
taper in weight. They are built like well-balanced fish- 
poles: heaviest near the base where strength is needed 
most and tapering off to the lightest chords at the top 
where excess weight is undesirable. 

Handley gets this taper by using three different 
sizes of chord angles and by varying the weight and 
number of aluminum stiffener plates welded inside the 
chords. The largest chords (heavy 3- by 6-inch ex- 
trusions) rise 32 feet from the base. Spliced to these 
by welding are smaller 23-foot long chord angles. 
heavy extrusions measuring 3- by 3-inches, and atop 
these are spliced lighter (thinner) 3- by 3-inch chord 
angles that complete the job. 

Since the pole is welded throughout— including all 
chord angle splices, lacing and cross-beam connec- 
tions—the slippage that often accompanies bolted con- 
struction in conventional towers is eliminated. The 
only field bolting is done to connect the one-piece 
tower with the concrete foundation. 

The towers are free-standing. Only those at corners 
where the transmission line ends or changes direction 
ire guyed. 

Structural tests showed the new towers could with- 
stand loads equivalent to winds of 140 miles an hour 
while supporting three conductors on three crossarms 
plus static wire, with the poles 600 feet apart. 


Under loads equivalent to 140 mph winds, the pole 


A BEAD on aluminum angles drains heat from weld and reduce 
the size of the heat affected zone. 


WELD PENETRATES under the lacing and flows over the top 


of the bead resulting in a combination butt weld and lap weld 


deflected 84 inches from the horizontal without failure 
of a single member or weldment. Poles virtually re- 
turned to horizontal when loads representing lateral 
stress were removed. 


SPECIAL CHORD DESIGN 


The new lattice pole (and the Alrectic System) use 
a specially designed extrusion shape for the chord 
angles at the corners of the trusses. The edges of these 
chord angles are enlarged with a bead that: 


First, it strengthens the edge where failure usually 
begins in standard aluminum and steel shapes. 


Second, it provides room on the chord angle edge 
for a longitudinal groove into which the lacings are 
welded. This makes it easier to position the lacing 
during welding. 

Third, the groove. or track, in the bead gives an 
exceptionally strong weld. It is essentially a combina- 
tion of butt-weld and lap-weld since the filler metal 
flows down the end and up the side of the lace. This 
eliminates the need for welding from inside the truss. 


Fourth, the bead carries off welding heat and keeps 
the heat effected zone to a minimum. Mr. Handley 
said this procedure proved so effective that the re- 
sulting trusses actually are stronger in the chord angle 
at the weld than they are between the welds. 

During welding, the weldments are checked with 
tensile testing machine. They must exceed by more 
than 10° NEMA standard strength requirements. ¢ © 
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HONEYCOMB CORE AND PANEL MAKERS FACE 


a = 
@ Need dg eapgmambla stress analysis and design — 


AN INDUSTRY FORECAST 





Stanford Research Institute forecasts a 
sharp increase in the air, space, and 
ground use of brazed and welded 
sandwich materials. To meet 


requirements . . 


e na are extremely close. 
@ Materials change size during heat treatment. 
Thermal expansion of connecting members is 


@ Getting the right foil thicknesses and properties. 
_ @ Consistent node-weld strength. 
@ Cleanliness of material before welding. 
@ Holding cell alignment and core thickness to close 
tolerences. 


@ Burr elimination for good sheet-core bonds. 
@ Manufacture of leak-proof core. 


DEVELOPMENTS WILL CENTER ON... 

1. The change in materials at high temperatures. 

2. Design and application specifications for sandwich 
materials. 


3. New and improved manufacturing techniques. 

4. Techniques for joining new materials. 

5. Qualification of welded structures due to strength, 
structural design, and fabrication limitations. 


Honeycomb Production Must 


IN BRIEF: With an expected 19-fold increase in 
honeycomb use in the next few years the welding 
industry is in for brisk business. Here is a 
well-founded report on what to expect. 


“STAINLESS STEEL HONEYCOMB requirements should 
explode 19 times by 1963,” forecasts the Stanford 
Research Institute. 

Near the end of 1963, the need for stainless steel 
honeycomb should reach 885,000 board feet of panel 
core. A board foot, by the way, is 12 x 12 x 1 inch. 
A piece 10 feet long, an inch thick, and 6 inches 
wide contains 5 board feet. Doubling the thickness 
doubles the board footage, and so on. When Stanford 
drew their conclusions last August the requirements 
were 60,000 board feet a quarter. By mid-1960, the 
need will reach 160,000 board feet a quarter. 

What does this mean to the welding industry? 

Core is brazed or welded between face sheets of 
stainless steel to make a sandwich or panel. Right 
now, it is all done by brazing; in five years there 
will be a big increase in welded honeycomb panels. 
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Keep both processes in mind. And, remember the 
885,000 board foot figure. This means the manu- 
facturers of welding and brazing equipment, materials 
and accessories, as well as the metal producers, are 
in for a big increase in business. Honeycomb core 
and panel makers will need huge volumes of gases 
for protective atmospheres, tons of brazing filler 
metals, many brazing furnaces and fixtures. The field 
will be open for making and selling new automatic 
core-making machines. And panel makers will need 
machines to shear, nibble, punch, form, shape, and 
shave. They'll need the best nondestructive testing 
equipment, and they'll gobble up improvements to 
get a better product and lower costs. 

Right now, they inspect sandwich materials non- 
destructively by radiography, thermal flash, fluoros- 
copy, ultrasonics, and themography. Radiography and 
thermal flash are used most, but the others show 
great promise for more use. 


MANY APPLICATIONS BESIDES AIRCRAFT 


It doesn’t stop there. The SRI forecast covers only 
core for missile and airplane airframes. Besides things 





CONTINUOUS BELT core welding machine is dena flexible, 


and inexpensi' l-size changes are quick. 





— pecan] FURNACES are being ota to provide 


snd ¢ ng and better zone control. 


CONTOURED STRUCTURAL SHAPES are machined at Martin 
Co. with a stylus-following Hula-Head cutter. 


SOLAR INSPECTS honeycomb panel quality with ultrasonics, 


that fly, there are things that don’t, like nuclear 
reactor structures, heat exchangers, acoustical insula- 
tion, high and low temperature insulation, pressurized 
tanks, and liquid-storage tanks. Add the equipment 
and materials needed to braze, weld, shape, an in- 
spect these promising jobs and the figures become 
boxcar. 

What steels will be used for these sandwiches? 
The logical choice is stainless and other high alloy 
steels because of their high strenght-to-weight ratios 
and their ability to resist high temperatures. Accord- 
ing to the SRI forecast, most cores will be of PH 15-7 
Mo CRES stainless steel. A smaller amount of core 
will be of 17-7 PH CRES stainless steel. Core has been 
made from. T-310, T-321, T-347, Inconel-,X Haynes 

5, AM-350. AM 355, 19-9DX, 19-9DL, Ti-75A, Ti- 
100A, Ti-6AL-4V A-286, Hastelloy X, Rene 41, M 
242, Hastelloy R-235, titanium alloy, B-120VCA, 
Inconel 702, molybdenum, tantalum, and columbium. 

For air vehicles, the sandwich and the material 
will depend on loads and environment. Designers will 
apply honeycomb, corrugated, or waffle cores where 
they will do the best job. No one core design will be 


one of the most promising inspection methods. 


_ Increase 1,900 Percent By 1963 


universally applied. 

The report forecasts that in the next few years 
there will be a sizeable increase in the production of 
brazed honeycomb panels, and a corresponding de- 
crease in the production of adhesive-bonded panels. 
Then there’s the interest in welded sandwich panels. 
The interest isn’t a passing one; these panels have 
distinct advantages. 


WELDED PANELS HAVE LESS LIMITS 

For instance, the only limit to using a welded panel 
at high temperatures is the parent metal. The brazing 
alloy in a brazed panel limits the heat it can with- 
stand. Another advantage of welding is that manu- 
facturing costs are likely to be lower. The only re- 
striction to the use of all-welded panels is limited 
fatigue strength at sonic speeds. 

The panel face sheets are getting their share of 
attention, too. Completely automatic butt welding of 
sheets of stainless is coming closer every day. They 
must be joined to meet aircraft and missile needs. 


turn te page 90 
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ATLAS | ~ a 


TOMAHAWKS 


WORLDS LEADING WELD CLEANING TOOLS 


MAKE MINE 
CHISEL & CROSS CHISEL —™ 


MAKE MINE 
CHISEL & POINT 


all-metal ATLAS TOMAHAWK 
has “WIDE BLADE", too! 


They all agree—They get anything and everything 
they want in an ATLAS TOMAHAWK: Burn-proof, 
break-proof, shock-proof grip with metal shaft, bal- 
ance, feel and turn-proof head in the style they want. 
This is the tool that made ATLAS famous. Everyone 
likes it—even the man who spends his day on one 
end of it! 


(5 ; 
33 MODELS ) Mee Sy ATLAS 


Each Atlas tool is made as 


well as we know how. Ask WELDING ACCESSORIES 
your weldi ly dealer 
Sande ceeds canines INCORPORATED 
line. 707 E. LEWISTON 
FERNDALE 20, MICH. 
For More Information Circle No. 15 on Reader Service Card. 
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continued from page 89 


(See “Convair Butt Welds .002-inch 
Stainless Steel” WD&F, February, 
1960, p. 34.) 

The machine for automated weld- 
ing of foil sheets already exists. There 
is a welding fixture on the market 
that can butt weld 0.005-inch stain- 
less. When the machines are auto- 
mated one operator will be able to 
run a bank of them. He simply keeps 
them loaded with foil blanks. An 
electronic tape control will direct 
the machines to feed sheets into the 
welding fixture, position and clamp 
them, make the weld, then remove 
and stack the finished sheets. 


PREFORMED WELDED CORE IS BEST 

There are two kinds of welded 
core: preformed and expanded. The 
quality of the preformed is best. It is 
made by the continuous belt process 
or the blanket process. The continu- 
ous belt machine is simple, flexible 
and inexpensive. The blanket machine 
is potentially a fully automatic, high 
production machine. Its drawback is 
the excessive time needed to change 
from one cell size to another. Also, 
the blanket machine is expensive. 
It costs about 10 times more than the 
belt machine. 

Semiautomatics bring the price of 
core to about $30 a board foot. In 
another five years SRI expects the 


" price to drop to $10. 


A square foot of flat brazed panel 
costs about $175. By 1965, this price 
may be $65. 

Of the various methods used for 
brazing metal sandwiches, furnace 
brazing is still considered the best. 
There are box, carloading, bottom 
load, and pit furnaces, gas or elec- 
trically heated. The latest brazing 
furnace is the luminous wall-type. It 
has the advantage of high heat, rapid 
heating and cooling, and accurate 
zone control. 


PROMISING BRAZING DEVELOPMENT 

A very promising development in 
panel brazing described in the SRI 
report, is the use of banks of quartz 
lamps. With this method, temperature 
control is precise, heating and cool- 
ing rapid, distortion minimum, cycle 
time short. According to the report, 
costs, with the quartz lamp process 
are lower than with any other braz- 
ing technique. © ¢ 
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Tempil Offers Guide 
To Ferrous Metallurgy 
New York City: Tempil Corpora- 
tion has made up its “Basic Guide to 
Ferrous Metallurgy” as a_ heavily 
plastic laminated rigid plaque. The 
guide incorporates the carbon-iron 
diagram and shows the important 
working zones in black and colors. 
The change in grain with tempera- 
ture is schematically illustrated on 
one side of the chart; 24 metallurgi- 
cal terms are defined on the other. 

Charts cost $5.00 and are avail- 
able from Tempil Corporation at 
132 West 22nd Street, New York 
11, N. Y. 


Hobarts Offers 
5-Day Welding Course 


Troy, Ouro: An intensive one-week 
5-day welding refresher course for 
public school teachers is being of- 
fered by Hobart Brothers Co., ac- 
cording to Howard B. Cary, director 
of Hobart’s Technical School. Six of 
these courses will be offered during 
selected weeks of June, July and 
August to vocational, vocational- 
agricultural and industrial arts teach- 
ers. . 

Write to Mr. Cary at Troy, Ohio, 


for complete details. 


IAA Convenes 
In San Francisco 


San Francisco: The International 
Acetylene Association will hold its 
annual convention here at the Hotel 
St. Francis on Monday and Tuesday, 
May 9-10. Highlights of the conven- 
tion include the presentation of the 
Morehead Medal and a three-part 
technical session. 


KSM Products 
Builds New Plant 


MERCHANTVILLE, N. J.; K S M Prod- 
ucts, Inc., manufacturers of stud 
welding fasteners, equipment and ac- 
cessories, have broken ground for 
new plant and office facilities to be 
located on a 12 acre tract in Moore- 
town, New Jersey. 





931 PAGES OF VALUABLE 
WELDING INFORMATION 


COMPLETE GUIDE 


ENGINEERING REFERENCES 


ENGINEERING AND APPLICATION DATA: 
Your 1960/1961 Welding Data Book contains more than 350-pages 
on techniques and processes for welding and fabricating all metals. 


It also has: 
CATALOG DATA: Con- 


densed specifications on prod- 
ucts of more than 100 manu- 
facturers; complete listing of 
sales outlets. 


PRODUCTS: Who makes 
what for welding, cutting and 
brazing; more than 350 product 
groups, more than 1000 manu- 
facturers. 


TRADE NAMES: An alpha- 
betic listing of more than 2000 
trade names. 


WHERE TO BUY LOCAL- 
LY: A listing of more than 
2,000 independent welding sup- 
ply distributors and manufactur- 
ers’ sales outlets. 


compiled and published by the publishers of WELDING DESIGN & FABRICATION 


$10.00 
PER 
COPY 





WELDING DESIGN 
& FABRICATION 
DATA BOOK 


Men who buy and specify welding equipment and 
accessories keep the Welding Data Book handy; 
it's their quick reference to their many welding 
and fabricating problems. 


Additional copies can be ordered by mailing this coupon: 


WELDING DESIGN & FABRICATION DATA BOOK 
812 HURON ROAD, CLEVELAND 15, OHIO 


Please send copy (ies) of the 1960/1961 edition priced at $10.00 a copy in U.S.A. 


0 Check enclosed 0 Bill me 
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ROLL FORMING turns out a shell for a 54-inch diameter solid fuel rocket motor case. 


Py & 
> Pitowes,, 


FORMED seciion is « 


Roll Forming And Welding 


by R. H. GADE, chief production engineer, Kaiser Fleetwings, Inc. 


IN BRIEF: Roll forming, a relatively new 
fabricating process, helps this company turn out 
quality welded missile body shells. 


KalIser FLEETWINGS, INC., at the Bristol, Pennsylvania, 
facility is fabricating production rocket motor cases 
utilizing roll formed body shells. Sizes ranging from 
14 inches diameter to 54 inches diameter and up to 
78 inches long, with finished wall thickness ranges 
from .065 inches to .181 inches have been produced 
by roll forming within tolerances of plus or minus 
.004 inches. 

The roll forming process permits the use of heavier 
walled short cylindrical blanks, either machined ring 
forgings or wrapped and longitudinally welded 
cylinders of sheet material. Factors in the selection 
of the type of blank is cost, plus the ability to get 
sufficiently clean or inclusion free steel sheet in the 
selected alloy. 


The blank is reduced in wall thickness 50% to 
65%, sized to the forming mandrel, and increased 
in length 2 to 234 times. The forming rolls apply a 
unit pressure greater than the yield strength of the 
steel, and as the mandrel mounted blank rotates, the 
free turning forming rolls traverse under controlled 
feed rate parallel to the mandrel center line. The 
finished shell extrudes back, opposite in direction to 
the forming roll travel. 

Low alloy, medium carbon steels are roll formed 
in the spheroidize anneal condition. Consistent re- 
sults are obtained when the spheroidization is not 
less than 80 to 85 percent, as determined by metallur- 
gical examination. Care must be exercised to insure 
a surface free from carburization. A slight decarburi- 
zation appears to be beneficial, and insures that no 
local areas of carburization exist. 

The roll formed welded blanks exhibit a beneficial 
wroughting and homogenization of the weld area. 
No failures of hydrostatically tested motor cases have 
occurred in roll formed shells made from welded 


ABOUT THE AUTHOR: Mr. Gade has had 18 years experience in structural design 
and development; fifteen of these were related to aircraft design and manufacture at 
Kaiser Fleetwings, Inc. He has had broad experience in structural design and analysis, 
testing and project management. These projects included prime design responsibility on 
varied aircraft types such as spot welded stainless steel designs, plywood monocoque de- 
signs and aluminum alloy aircraft. In his present position Mr. Gade is responsible for 
engineer functions related to his company’s activity in the missile and rocket component 
field. He holds a B.S.C.E. degree from the University of Illinois. He has done post- 
graduate work at M.1.T., Princeton and Penn State. 
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ULTRASONIC INSPECTION equipment is used to measure wall thicknesses. 


Make Better Missile Body Shells 


blanks or forged blanks as contrast with the re- 
ported number of failures originating in the longi- 
tudinal weld of fabricated shells. Needless to say, 
roll forming will not heal improper welding. Prior to 
roll forming, welds are subjected to 100% radio- 
vraphic examination and magnetic particle inspection 
and certified as defect free. 

\ further advantages of roll formed welded shells 
is weight control. Mill tolerance variations in sheet 
material are plus or minus 10 percent in the gages 
presently called for in motor case shells. Roll forming 
tolerances reduce this variation to 4 percent, and 
roll forming further eliminates a design allowance 
for “weld strength reduction,” usually taken as 85- 
90%. The weight reduction becomes significant when 
the design allowance factor need not be considered 
for a longitudinal weld joint; tensile tests of coupons 
taken transverse to the roll formed weld area from 
full seale heat treated shells show mechanical prop- 
erties equal to the base metal. 

Welding is performed by means of an automatic 
riG (tungsten-inert gas) process for both hydrospin 
blank preparation and final assembly of the motor 
case. The automatic contro] maintains the preselected 
welding schedule including travel speed, arc voltage, 
filler wire feed ratio, amperage and oscillation, 


OSCILLATE WELDING HEAD 
Oscillation of the welding head during the welding 
process is a major element of the welding schedule 


and represents a Kaiser Fleetwings development re- 
sulting in improved weld quality and reliability. The 
welding head is oscillated sinusoidally through an arc 
transverse to the weld joint center line, carrying the 
weld puddle, filler wire, and tungsten arc from edge 
to edge of the weld joint. This allows the use of lower 
arc voltage and amperage than would be required 
without oscillation and reduces the number of weld 
passes where multiple passes are required. The 
motion is similar to a hand welding weave and re- 
sults in good base metal dilution and maximum 
shouldering and knuckling along the weld joint edges. 

The rate and scope of oscillation is set to a pre- 
scribed number of cycles and width as indicated by 
weld schedule development. The oscillation of the 
welding head, being in a plane parallel to the weld 
surface, does not disturb the arc voltage correction 
circuit. 


A VARIETY OF STEELS 


Body shells have been produced from SAE 4130, 
SAE 4340, AMS 6434, modified AMS 6434, USS X-200 
and Ladish D6AC steels. A preference has been in- 
dicated for consumable electrode vacuum melted 
steels as having a more consistent level of cleanliness 
and uniformity. However, air melted steels have been 
successfully used. The roll forming process tends to 
be self-inspecting in that material defects detri- 
mental in a finished motor case usually cause a 
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continued from page 93 


surface rupture during roll forming operation. The 
appearance of a surface rupture is sufficient indica- 
tion to suspect the cleanliness of the entire heat or 
the existence of surface carburization. 

Incorrect feeds and excessive reductions may pro- 
duce a visually acceptable part, but upon micro- 
scopic examination it is evident that internal fractur- 
ing has occurred. Also, on ductile stainless steels, the 
surface may appear highly burnished, but examina- 
tion reveals that surface ruptures have been “smeared 
over.” At Kaiser Fleetwings, the Metallurgical Lab- 
oratory is called upon to verify the soundness of roll 
forming techniques and processes. 

Shear forming is also employed in producing mis- 
sile chamber components. Instead of extruding the 
material back under the forming rolls, it is displaced 
in shear at the forming roll and laid down on the 
mandrel. A template following tracer control pro- 
grams the forming rolls. 

Symmetrical bodies of revolution of conical-ogival 
sections are being produced from 17-7 PH stainless 
steel. These parts, 35 inches in diameter, replace a 
fabricated weldment made from two deep drawn de- 
tails and a developed conical weldment. A _ locally 
thickened and offset wall is provided for final 
assembly weld reinforcement, which was not possible 
to obtain in the drawn detail. The one piece shear 
formed components are used as pressure vessel heads 
for a liquid rocket motor system. 

Elliptical shear formed motor case heads of 54 inch 
diameter have been made from the modified AMS 
6434 and USS X-200 steels in limited quantities. At 
the present stage of development, it is found to be 
more economical to form these parts by a drawing 


OSCILLATING welding 
head is an important 
feature in automatic 
tungsten arc-inert gas 
shielded welding of roll 
formed shells. 
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process. However, with further development work 
and advances in the basic shear forming equipment 
there is optimism that this process will prove advan- 
tageous in producing controlled tolerance and vari- 
able wall thickness elliptical and spherical shapes in 
this size and larger. 

Kaiser Fleetwings uses horizontal spindle hydro- 
spin equipment of 60 inch swing. While this equip- 
ment has been utilized to roll form 54 inch motor 
case shells up to 78 inches long, and has demonstrated 
the utility of the roll forming method for production 
of rocket motor cases, it is considered that require- 
ments for larger size components can be better met 
with vertical spindle machines. 

An area of interest is the roll forming of beta 
titanium weldments. The relatively new beta titanium 
alloy offers a high strength-to-weight ratio as com- 
pared to presently available steels. However, the em- 
brittlement of welds in this metal during simple or 
duplex aging is detrimental in motor case use. Weld- 
ing after aging lowers the potential strength of the 
weld area to about 125 k.s.i. (equal to 200 k.s.i. in 
steel on an equivalent weight basis). Tests indicate 
that welds in beta titanium roll formed to a 40% 
reduction have aging characteristics similar to the 
base metal. Consequently, a welded, roll formed, and 
aged sequence of processing a beta titanium motor 
case shell may offer a significant advance in strength- 
to-weight ratio. 

Roll forming is a relatively new fabricating process 
and is referred to under various trade names; such 
as, Hydrospin, Flo-turn, Spin Forge. The tendency is 
to put new process equipment to work by trial and 
error application. This may be successful for specific 
application. However, to effect the fullest utilization 
of the roll forming and shear forming process, basic 
concepts of the metal flow must be adhered to.® ¢ 
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for 
straightening 


and positioning 


DISTORTION is removed from conveyor sec- 
tion weldment using 50-ton ram and electrically- 
driven pump. It's faster than heating and ham- 
mering and it's cheaper than a standard press 
with a higher burden rate. 


for bending 
and forming 


BENDING two-inch pipe with special bending 
attachment is faster, easier and more accurate 
than heating and hammering. 


Tooling For Short Run 


IN BRIEF: Remote-controlled hydraulic jacks are 
used when short run production rules out 
standard equipment. 


fooLinc For WELDING is a trial to fabricators with 
short production runs. Should they try to get by with 
no tooling at all? Or, do they have to invest in 
specialized tooling with a high burden rate? 

One economical alternative to these extremes seems 
to be remotely-controlled hydraulic jacks, like those 
made by Blackhawk Mfg. Co. 

These Porto-Power jacks are not ordinary hydrau- 
lic jacks. They’re remotely controlled. Their pumps 
(hand or electrically-operated) are separated from 
the ram by a long flexible hose. The jacks will exert 


FORMED SEGMENTS of special metal drum 
are positioned and clamped for welding. 
Clamping arms are expanded by a cone in 
the central column of the fixture. A 10-ton 
ram and hand pump actuate the cone. 


FORMING loops and hooks from one-inch 
bars is typical short run operation. Longer 
runs are moved to a standard press brake. 


a 


Production Welding 


2 to 50 tons in any direction and at any angle. And, 
they do more than lift. When ingenuous attachments 
are threaded onto the ram, the jacks can be used to 
push, pull, lift, press, bend, spread and clamp. 

This versatility keeps fabricators three ways: 

e Jacks are used before welding. They form and 
bend components. They’re ideal when limited produc- 
tion rules out use of standard presses or benders. 

e They're used during welding for fitting up, clamp- 
ing and positioning. 

e They're used to correct distortion after welding. 
stress relieving or other heat treating. 

Fabricators list two other big advantages: Jacks 
are flexible (several jobs can be done with a single 
unit) and they reduce handling time (men can take 
the tool to the work). © ¢ 
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WDGF Appoints Editorial Advisory Board 


IN ITS EARLY DAYS welding was mostly a repair and 
maintenance tool. Its use for this purpose grew tre- 
mendously over the years. However, during these same 
years welding’s use as a production process grew much 
more rapidly and today is the dominant part of the 
market. How fast has it grown? The welding industry 
consumed 30,000 pounds of electrodes in 1930; during 
1959 it used approximately 550,000,000 pounds. 

Today, welding’s most important task is making 
more welded fabrications, structures, and products. And, 
it is in these areas that the welding industry’s big fu 
ture growth lies. 

Obviously, the welding industry’s job is to increase 
the number of economical welded fabrications, structures, 
and products. Welding’s early growth was at the expense 
of products that could be easily converted to welding. 
However, growth today and in the future is more diffi 
cult because conversion has become more complicated 

To stimulate this growth the welding industry must 
understand fully the three interdependent functions 
common to all welded products: welded design, welding 
methods, and fabrication procedures. In the first place 
we. must make sure products are designed for welding 
Second, we must reduce welding costs because weld- 
ing usually amounts to 50 percent or more of a fabrica 
tion’s total labor cost. Finally, we must make sure 
fabricating techniques are not the weak link in the chain 


@ Arsham Amirikian, consulting engineer 
@ Chevy Chase, Maryland 


Mr. Amirikian’s career as been devoted to develop- 
ing improved design and analysis methods and devis- 
ing better construction procedures 
and techniques. This includes pio- 
neering efforts in the welded 
design of unusual rigid-frame 
buildings, large span arch-frame 
hangars, and huge drydock gates 
and floating docks. Some of these 
represent the first and largest all- 
welded structures of their types. 

Others are recognized innovations 
in structural framings. 

A graduate of Cornell’s School of Engineering with 
a degree in Civil Engineering, Mr. Amirikian entered 
the government service in 1928 as assistant structural 
engineer in the Navy’s Bureau of Yards and Docks. 
He has remained with that organization to date, ad- 
vancing through various grades to chief design engi- 
neer and special structures consultant. 

The author of a design treatise entitled “Analysis 
of Rigid Frames,” Mr. Amirikian has written 50 arti- 
cles and papers for technical periodicals. 


e C. D. Jensen, research and testing director 
@ Pennsylvania Dept. of Highways, Harrisburg 


Prof. Jensen is professor of civil engineering at 
Lehigh University and is serving in his present posi- 
tion during a leave of absence. 

Prof. Jensen had four years of experience in high- 
way location, hydro-electric and property surveys 
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of producing economical weldments. 

Because we are aware of this situation, we have 
broadened the editorial scope of WELDING DeEsIGN 
& FABRICATION over the last two years to cover in 
detail design, welding methods, and fabricating tech- 
niques. But, welding’s use and design require- 
ments have broadened so much that no one man can 
keep pace with its growth and application in all fields. 
Since last July, we have been working with a unique 
editorial advisory board made up of industry leaders— 
men who have championed the cause of welding and 
welded design, These men will team up with our large, 
permanent editorial staff in its pioneering efforts that 
include broadened editorial coverage and added circula- 
tion to design engineering people. 

We are now introducing this advisory board and are 
giving its members credit for helping us. Naturally, 
this board will not be static. It will expand as the need 
arises. Meetings and consultations have been held and 
regular meetings have been scheduled. 

The 38,0000 readers of this magazine should bene- 
fit from the welding experience of the members of this 
board. With the challenge for expansion facing the 
welding industry today, our regular staff and this ad- 
visory board will team up to bring our readers creative 
and practical articles which will help readers cut the 
cost of welding and extend its use.@ @ 


before joining Lehigh in 1925. 

During World War II, he did 
welding research for the U. S. 

Naval Engineering Experiment 
Station at Annapolis from 1942 to 
1946. There, he developed under- 
water cutting and welding tech- 
niques and did stress investiga- 
tions on welded propeller shafts 
and other weldments. During this 
time he obtained a patent for 
a coated underwater cutting electrode. 

Prof. Jensen has published many research papers 
and recently directed a research project on welded 
interior beam-column connections for the American 
Institute of Steel Construction. 


Prof. Jensen is a professional engineer in Pennsyl- 
vania. 


@ Louis J. Larson, consulting engineer 
@ Allis Chalmers Mfg. Co., Milwaukee 


Mr. Larson holds engineering degrees from the 
University of Minnesota and the University of Illinois. 
He taught at Illinois from 1920 
to 1926. In 1927 he joined A. O. 

Smith Corp., Milwaukee, where he 
served as research engineer and 
director of welding research until 
1938. In 1942, after several years 
as consulting engineer to major 
Milwaukee area companies, Mr. 
Larson joined the Industries 
Group, Allis Chalmers, as welding 
consultant. Since 1949 he has also 





served as welding consultant for the Argonne National 
Laboratory. 

During World War II, Mr. Larson planned and di- 
rected welding of equipment for the Oak Ridge Man- 
hattan Project and developed welding procedures for 
Navy gas and steam turbine components. 

Mr. Larson is a professional engineer in the state of 
Wisconsin. He has written numerous technical articles 
and has been issued a number of patents. 


@ Roy B. McCauley, assistant professor and chair- 
man Dept. of Welding Engineering 


@ Ohio State University, Columbus, Ohio 


Prof. McCauley is widely known as an educator, 
consultant, author, and lecturer. 

As an educator, he is chairman 
of the Department of Welding En- 
gineering at Ohio State University, 
one of the few universities that 
offers a degree in Welding Engi- 
neering. He has been at Ohio State 
since 1950. Prior to that he taught 
at the Illinois Institute of Tech- 
nology for 10 years. 

As a consultant, Prof. McCauley 
is active in several phases of radi- 
ography and metallurgy. He is a professional engi- 
neer in the state of Illinois and is a licensed radioiso- 
tope radiographer. 

As an author, Prof. McCauley’s activities are almost 
too numerous to mention. He has written numerous 
papers for technical journals and has contributed to 
various handbooks, including those of the ASM, SNT, 
and ASTE. 

As a lecturer, Prof. McCauley has spoken at meet- 
ings of the American Welding Society and other tech- 
nical groups. 


@ Loren C. Miller, works manager, steel fabricating 
division 


@ Austin Company, Cleveland, Ohio 


Mr. Miller graduated from Case Institute of Tech- 
nology in 1949 with a BS degree in Civil Engineering. 
He then joined Austin as struc- 
tural draftsman in the Steel Fab- 
ricating Division. In 1952 he be- 
came structural engineer with 
responsibility for the design of 
structural steel in industrial build- 
ings. 

He was made assistant works 
manager of the Steel Fabricating 
Division in December, 1952, and 
works manager in 1953. In addi- 
tion to the management of the Division, Mr. Miller 
is in charge of all engineering and design in that 
Division, including the reviewing of structural de- 
signs. He is consultant on welded designs for Austin’s 
various engineering departments. 

Mr. Miller is registered to practice engineering in 
17 states. 


@ John Mikulak, assistant to the vice president of 
manufacturing 


@ Worthington Corp., Plainfield, N. J. 


Mr. Mikulak is responsible for handling welding 
and fabrication problems. And, as consultant for the 
corporation’s manufacturing prob- 
lems, he supervises Worthington’s 
Manufacturing Laboratory. 

A graduate of the University of 
Minnesota, Mr. Mikulak joined the 
Electric Machinery Mfg. Co. in 
Minneapolis. He was in charge of 
welding operations when this firm 
became a subsidiary of Worthing- 
ton in 1943. 

From 1945 to 1951 (when he 
rejoined Worthington) Mr. Mikulak was at American 
Car and Foundry Co. He was Chief Engineer of 
Welded Products Division and later senior research 
engineer. 

Mr. Mikulak is a profesional engineer, practicing in 
the state of New Jersey. 


e@ J. B. Austin, manager-welding division 
@ Republic Structural Iron Works, Cleveland 


Mr. Austin has been with Republic Structural Iron 
Works since 1938 when he joined the firm as a weld- 
ing engineer. Prior to that he had 
served as research engineer and 
director of research at other weld- 
ing companies. 

Well known as an author, Mr. 

Austin has written one book 
(“Electric Arc Welding”) and col- 
laborated with Professor Harry D. 
Churchill of Case Institute of Tech- 
nology on another (“Weld De- 
sign’). 

A past chairman of the Cleveland Section of the 
American Welding Society, Mr. Austin is a registered 
mechanical engineer in the state of Ohio. 


@ R. E. Robison, chief designer 


@ Howard, Needles, Tammen & Bergendoff consult- 
ing engineers 


Mr. Robison has extensive experience in designing 
bridges. He has helped design a number of major 
and minor highway and railway 
bridges, including a number of 
all-welded structures. 

Mr. Robison received his BS in 
Civil Engineering from the Uni- 
versity of Illinois in 1945. He then 
served in the Civil Engineering 
Corps of the U. S. Navy, returning 
to Illinois to get his MS in 1947. 

He joined Howard, Needles, Tam- 
men and Bergendoff in 1957, be- 
coming chief designer in the firm’s Cleveland Office 
in 1956. 
Mr. Robison is a registered engineer. 
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COMPARISON of hot rolled steel bars: hel ROLLED ‘STEEL BARS are fed into this blast descaling machine at speeds up to 180 
mill scale (left), pickled and oiled just be ar teet pe ust before serrating, forming and welding operations. Operation could 
fore use (center), descaled. be made completely automatic if and when production warrants it. 


Descaling Before Welding Saves $75 A Day 


IN BRIEF: Mechanical descaling PropucTION of non-skid industrial Leo Bustin, president, developed the 
eliminates insulating rust and scale safety grating at Bustin Steel Prod- _ first automatic process for making this 
Som hot- relied dest here co ucts, Inc., Dover, N.J., starts with kind of grating. He invented a fabri- 
mechanical descaling of hot rolled cating and resistance welding ma- 
steel bars. This operation saves at chine. It automatically does the work 
least $75 a day. of 24 operators—and does it better. 


automatic resistance welder can 
make better welds with less heat. 








aa Samael in sae | 





Eliminates Spatter Grinding After Welding © PLASTIC 


YORK’S  SPAT-R-PRUF _ ‘s | WELDING 


COMPOUND 106 VALUABLE NEW DATA 


THREE EASY STEPS ee : During the last few years 


: gas welding of plastics has 
1. Coat Surface | % been applied with particular 
2. Weld ¥ success to a large and ever- 
3. Wipe Off Sa increasing variety of con- 
. structions where it has 
proved invaluable. Informa- 
IMPORTANT tion on this subject is rather 
FEATURES scarce. This manual will be 
extremely valuable to prac- 
¢ Non Toxic tical welding people and to 


e Non inflammable engineers who intend to in- 
e Pleasing Odor 


3-IN-1 » Harmieel te Mikin corporate plastic materials 
YORK'S ‘77’ e Helps Prevent Rust into their designs. 
ST e No Weld Porosity PRICE $6.00 
e For General Brazing Available in 1 gallon 
e For Cast Iron Welding cans and 5 gallon cans 


e For Cast Iron Brazing and 55 gallon drums. WELDING DESIGN 
jevent r toughest conditions. & FABRICATION 


) cS ans 


phate 812 HURON ROAD 
YORK ENGINEERING COMPANY CLEVELAND 15, OHIO 
2711 S. KEDZIE AVENUE © CHICAGO 23, ILLINOIS 


For More Information Circle No. 100 on ER Service Card. 








A perfect paint base. No stirring or dilu- 
tion necessary. No grinding after weld- 
ing—spatter can be wiped away with a 
dry cloth. 
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DESCALED BARS end up as non-skid in- 
justrial safety grating after serrating, form- 
and weldina 


1()-feet 
long, 22-feet wide and 11-feet high. 


lhe special machine is big: 


3ut it’s a precise and delicate thing. 
It could not work properly with 
scaly or rusted material. 

That where descaling comes in. 
The only alternative would be to 
start out with pickled bar stock. But, 
it costs more and must be oiled 
or it rusts, and sometimes it rusts 
anyway. Besides, to get the oil would 
take expensive degreasing. It’s hard to 
make good welds in oily stock. 

Mechanical descaling is a regular 
part of the process. It’s done only sec- 
onds before serrating, forming and 
welding. The bars, descaled down to 
bare metal, can be serrated at high 
speed without using oil to protect 
special tools. The tools and dies last 
descaled bars weld 
better with less heat. 

Bustin’s mechanical descaler is a 


longer. And, 


three-wheel Rotoblast machine made 
by Pangborn Mfg. Corp. The ma- 
chine can hurl 52 tons of steel abra- 
sive shot an hour. It blasts all sur- 
faces of the bar stock in one pass at 
180 linear feet a minute. That’s 80.- 
000 linear feet in an 8-hour shift. 
This capac ity provides enough bar 
stock to make 10,000 square feet of 
erating every shift. 

Bustin buys hot rolled bar stock in 
ll-feet long. It 
ranges from %-to 2'%-inch wide 
and from 0.104- to 3/16-inch thick. 

Powered pinch rolls drive the bars 


cut lengths almost 


through the descaling machine. 
\ single operator runs the descaler. 
While exact savings are not yet 
known, Mr. Bustin says his company 
saves at least the difference between 
its daily descaling cost (about $50) 
and daily pickling costs ($125). ¢ 








Ee LIES 


7. lronson® 
MACHINE COMPANY 
ARCADE, NEW YORK 
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WELD WITH 


YOUR Resistance Welding 
Electrode NEEDS Are 
OUR Business! 

Whether it be: 


wm NAZ 
ROD or BAR: == 


‘aa: COCO 
FORGINGS: Vr) 
PF R@ 


HOLDERS: , 
t os 


SPECIAL WELDING DIES or 
FIXTURES: TIPALOY has them. 


BUY TIPALOY and save money! 
TIPALOY can supply you with: 
RWMA Class #1, Tipaloy #100 
RWMA Class #2, Tipaloy #130* 
RWMA Class #3, Tipaloy #200 
and other RWMA classes of 
alloys to fit your needs. 
it is unwise to pay too much, 
but it is worse to pay too little! 
Use TIPALOY and get 30% to 100% 
more performance for your money 
than you are now getting. 
BUY TIPALOY and get 
TIPALOY QUALITY 


Send your trial order today 


*TIPALOY #130 cast and processed 
under our patents. 


CASTINGS: 


ADAPTERS: 


FREE: Write for your copy of 
Tipaloy’s comprehensive new 
catalog. 


Distributors and Representatives: 
Write for complete information 
about available territories. 


Circle No. 93 on Reader Service Card. 
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REFERENCE DATA | 


A COLORFUL WALL CHART that 
contains data on resistance welding 
specifications, welding schedules 

and electrodes and accessories is 
| BETTER WELDING AND CUTTIN available from Ampco Metal, Inc. 

Data Chart RW-5 is a stain-re- 
sistant 2014- by 2914-inch metal- 
edged chart. 





Six popular accessories...and why so 
many experienced welders prefer them... 


A WET ABRASIVE CUTTING ma- 
chine is the subject of 4-page fold- 
er, Bulletin DH-260-R, issued by 
Allison-Campbell Division, Ameri- 
can Chain & Cable Co., Inc. De- 
scribed in detail is the new heavy- 
duty Campbell 406 Wet Abrasive 


Large vented nylon cups fit Cutamatic. 
comfortably over prescription 
glasses. No. 24 Goggles lift with 
one hand because the bridge is 


Circle No. 300 on Reader Service Card. 


Double hose ends tangle, tape, 
confusion. Two 1-braid lines (red and 
green) molded side by side for easy 
handling. Tough but flexible connecting 


Circle No. 301 on Reader Service Card. 


rigid. Standard AA green lenses, 
3 shades. 


Eliminate clogged tips with 
Oxweco Tip Cleaners. 

Remove oxides and carbon 
deposits without damaging 
accurately dimensioned ports. 
Master set cleans 46 drill sizes. 


Oxwe o Lighter provides fat, 
sure-fire spark every time, 
because flint strikes file at an 
angle. Self-cleaning file turns 
automatically, will not clog 
or fill up. 


Call your Linde Distributor for 
prompt service on any welding or cut- 
ting need. Or write for his name and 
address to: Dept. 510, LINDE COMPANY, 
Division of Union Carbide Corpora- 
tion, 30 East 42nd St., New York 17, 
N.Y. In Canada: Linde Company, Di- 
vision of Union Carbide Canada 
Limited, Toronto. 


“Linde,” ““Oxweld,"” and ‘‘Union Carbide” 
are registered trade marks of Union Carbide 
Corporation, 


web, smooth cover 


OxweLpo Welding Gloves are 
luxuriously soft, yet tough and 
long-wearing. Long gauntlet 
protects wrists and forearms. 
Suede leather, flame-resistant 
fabric, or combination 


Two of 

toughest pre- 

weld and post- 

weld cleanup brushes 

in the business. Full count 

of firmly anchored wires. Scraper 
makes short work of dirt, flux 
residue, and spatter removal 


inde 


Si ite), | 
CARBIDE 


For More Information Circle No. 60 on Reader Service Card. 
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AN EFFICIENT CONTAINER for 
storing and transporting liquid 
oxygen, nitrogen and argon is 
featured in a catalog sheet from 
Ronan & Kunzl, Inc. Complete in- 
formation is given on the com- 
pany’s Series 1000 Cryotainer 
which will hold 115,000 scf of 
oxygen gas as a_ self-contained 
unit or as a truck mounted unit. 


Circle No. 302 on Reader Service Card. 


A FUNCTIONAL LINE of automatic 
welding head manipulators is de- 
scribed and illustrated in a 4-page 
brochure from Lewis Welding & 
Engineering Corp. Form 7703- 
LWE gives specifications and in- 
formation on five different series 
of automatic welding head ma- 
nipulators. 


Circle No. 56 on Reader Service Card. 


CARBON DIOXIDE WELDING is 
described and illustrated in a new 
24-page booklet available from Air 
Reduction Sales Company. It cov- 
ers Aircomatic welding of mild 
steel and low alloy steels with 
carbon dioxide (COze) shielding 
gas. The manual provides _illus- 
trated description of both the con- 
ventional COQ, and the recently an- 
nounced Dip Transfer CO, proc- 


esses. 


Circle No. 303 on Reader Service Card. 





catalogs, handbooks, manuals 





MORE THAN 70 DIFFERENT vises, adjustable angle plates, milling and 
indexing tables are featured in pocket-size Catalog P100 issued by 
Chicago Tool & Engrg. Co. The complete line of Palmgren products 
is illustrated in this 18-page publication which contains specifications 
and prices. For More Information Circle No. 304 on Reader Service 
Card. 


RESISTANCE WELDED FASTENERS and parts are the subject of a 50-page 
catalog issued by Ohio Nut and Bolt Co. Designed as a combination 
catalog and welding manual, the catalog also contains an engineer- 
ing section that tells how to get best welds under various conditions. 
For More Information Circle No. 305 on Reader Service Card. 


MULTI-ARC WELDING technology and economics are reviewed in an illus- 
trated bulletin from J. B. Nottingham & Co., Inc. The publication ex- 
plains how the multi-arc principle reduces equipment requirements 
and simplifies installation and maintenance. For More Information 
Circle No. 306 on Reader Service Card. 


FOUR MODELS of “Sureweld” gasoline engine-powered welding units, which 
provide DC or AC/DC welding current, are described in Brochure 
NH-179 from National Cylinder Gas Division of Chemetron Corp. 
Dimensions and specifications are given for each of the welders. 
For More Information Circle No. 307 on Reader Service Card. 


COMPLETE TECHNICAL information on its recently introduced Baltograph 
300 portable X-ray unit is available from Balteau Electric Corp. A 
data sheet lists specifications and gives information on operating 
performance, recommended uses and applications, For More Informa- 
tion Circle No. 308 on Reader Service Card. 


“HOW TO RANITE TRACTOR RAILS" is a new four-page data sheet from 
Rankin Mfg. Company. It gives step-by-step procedures, with dia- 
grams, for proper methods of rebuilding tractor rails. Data Sheet 
+102 tells what to do—and what not to do, also, For More Information 
Circle No. 309 on Reader Service Card. 


AN APPLICATION MANUAL for industrial use of rubberized abrasives 
has been published by Cratex Mfg. Co., Inc. The manual includes 
case histories and a copy of the latest Cratex catalog. For More In- 
formation Circle No. 310 on Reader Service Card. 


OPERATING DATA for the “Dual Shield” carbon dioxide welding process 
is contained in a new brochure from National Cylinder Gas Division 
of Chemetron Corp. Brochure NH-636 gives data for automatic 
welding mild steel. Data for mild steel spot welding is also included. 
For More Information Circle No. 311 on Reader Service Card. 


FACTS AT YOUR FINGERTIPS:// you want copies of the catalogs featured on these 
pages, just circle the appropriate numbers on the bound-in Reader Service Card. We'll 
do the rest. 





KNOWING 


what you will need 
IS HIS BUSINESS 


Your LINDE Distributor is an independ- 
ent local businessman who concentrates 
on knowing what you are going to want 
and on having it ready for you. He’s a 
welding specialist, too, with wide practi- 
cal experience and intimate knowledge 
of local industry. Knowing is part of his 
job. Maintaining adequate stocks for im- 
mediate delivery is another. 

So your LINDE Distributor carries a 
complete line of welding and cutting 
equipment, industrial gases, welding 
rods, and supplies. He handles high- 
quality products of proved efficiency and 
recommends processes and methods best 
suited to your needs. His resources, plus 
the benefits of LiNDE’s 50-odd years as a 
leader in welding and cutting, are as near 
to you as your telephone. 


Talk to your Linve distributor today. 
Get to know him better. If you can’t find 
his name in your telephone directory, 
write to: Dept. 311, LINDE COMPANY, 
Division of Union Carbide Corporation, 
30 East 42nd St., New York 17, N. Y. In 
Canada: Linde Company, Division of 
Union Carbide Canada Limited, Toronto. 


“Linde” and “Union Carbide” are registered trade marks 
of Union Carbide Corporation. 


Circle No. 61 on Reader Service Card. 
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DO YOU 
ee 
PRODUCTION? 


ss 


VMI) 


FULLY 
INSULATED 


PRODUCES 


more work, safer, easier! 


SuperGrip Electrode Holders are designed to make easy 
all operations in welding...from attaching Holder to cable 
on through to depositing weld metal in any welding position! 


YOU GET MORE out of Super-Grip 
for these reasons: 


1 RUGGED, LONG WEARING 
interchangeable jaw insulators are 
easily replaced QUICKLY. Jaw 
pads of the aluminum Model 
“A-M”’ are easily replaced. 


2 EXCLUSIVE NECKED-DOWN 
HANDLE cuts “cable fatigue” and 
“down time” by reducing cable 
play at handle end and close to 
cable connection...prevents fray- 
ing and fatigue of wire strands... 
makes SuperGrip firmer, handier 
working tool. 


3 BALL POINT SET SCREW of 
“man-size”’ diameter really grips 
cable tightly...can be tightened 


The F To Ge Products Company 


without removing handle... pro- 
vides maximum current-conduct- 
ing cross section minimizes 
re-connections to save time 


4 POWERFUL COMPRESSION of 
enclosed spring puts extra “‘bite”’ 
in SuperGrip jaws...minimizes 
electrode waste or loss 


5 PERMANENT PIVOT BUSHING 
in tongue of trigger assures align- 
ment, minimizes wear and in- 
creases service life of the Model 
“A-M” Aluminum Holder. Posi- 
tive grip helps produce more 
better work. 


“AM” 
300 Amps. (Aluminum) 
for ‘4 Weld Rod 


MODEL 
>>. 
250 Amps. (Copper Alloy) 
for “2” Weld Rod 


MODEL WS 


“C-M” 
300 Amps. (Copper Alloy) 
for ‘4 Weld Rod 


“el” 
500 Amps. (Copper Alloy) 
for *s" Weld Rod 


Get our Bulletin No. 65 or... 
Ask your Welding Distributor! 


CHESTER 
PENNA 


In CANADA: Fibre-Metal (Canada) Limited, Toronto 


See us at the WELDING SHOW —Booth 702—Los Angeles 
For More Information Circle No. 34 on Reader Service Card. 
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USEFUL LITERATURE continued 





BASIC ENGINEERING DATA on 
wire and powder sprayed coatings 
of metals and ceramics are the 
subject of Bulletin 136A issued by 
Metallizing Engineering Co., Inc. 
Described illustrated are 

equipment and supplies. Character- 


and 


istics of sprayed metal coatings 
are given along with application 
information. 


Circle No. 312 on Reader Service Card. 


CUSTOM ENGINEERED TOOL- 
ING for precision automatic weld- 
ing of air weapon structures is the 
subject of Bulletin MT-200 from 

Welding & Engineering 

Corp. Described and illustrated are 

custom engineered tooling pack- 


Lewis 


ages that adapt advanced auto- 
matic welding techniques to missile 
manufacturing. 


Circle No. 102 on Reader Service Card. 


A NEW ACETYLENE GENERA- 
TOR deviloped to accommodate 
2” x 0” (run-of-crusher) carbide 
for acetylene generation is fea- 
tured is a 4-page brochure from 
Sight Feed 


plete data and specifications are 


Generator Co. Com- 
given for the company’s new Model 
ATX generator. 


Circle No. 313 on Reader Service Card. 


A SPOT WELDING GUN made by 
ARO Spot Welders Division of 
Guthery Machine Tool Corp. is 


featured in a 4-page brochure. 


Complete details, including _ in- 
formation on built-in transformers. 
gyroscopic suspension and water 
cooling, are given on the com- 
pany’s No. 510 unit. 


Circle No. 314 on Reader Service Card. 


A HARD SURFACING fact file is 
offered by Metal & Thermit Corp. 
An individual card for each type 
of open arc and submerged arc 
hard surfacing electrode and wire 
provides full technical information. 
Also 


charts, a 


included are two selection 


reference application 
chart and a mechanical property 
chart. 


Circle No. 315 on Reader Service Card. 





IT’S A 


FACT 


YOU CAN DO BETTER WITH 


TOGGLE 
CLAMPS 


BECAUSE... whatever the size 
or shape of the workpiece you 
wish to hold—wherever you have 
to push, pull or lock with forces 
from 50 to 10,000 pounds—it’s a 
hundred-to-one there’s a 
DE-STA-CO Toggle Clamp to fit 
the job! And if not, our engi- 
neering staff will show you how 
easily one may be adapted! ... 
13 basic styles and over 140 
models! Photo shows typical size 
range. .. . Complete template 
sets available. 


FOR MORE FACTS 


CHECK BOOTH 1054 
DETROIT TOOL SHOW 


YOU CAN 
DEPEND ON DE-STA-CO 


DETROIT STAMPING COMPANY 


360 MIOLAND AVENUE <a> 


DETROIT 3. MICHIGAN 


Circle No. 24 on Reader Service Card. 





A STUD WELDING SYSTEM de- 
veloped by the Fastening Division, 
OMARK Industries, Inc., is fea- 
tured in Form No. G9-4. Technical 
data and information is given on 
test strengths of studs and their 
application. 


Circle No. 316 on Reader Service Card. 


WELDING FITTINGS and flanges 
in 36-inch nominal pipe sizes are 
the subject of Technical Bulletin 
FDC-275 issued by Babcock & 
Wilcox Co., Size, dimensional and 
physical data is included. 


Circle No. 317 on Reader Service Card. 


MEASURING SURFACE RESIST- 
ANCE of sheet metal prior to re- 
sistance welding is explained in 
Bulletin 3052 from J. E. Dice Co. 
Featured is company’s Model 151-S 
Microhm Meter. 


Circle No. 318 on Reader Service Card. 


SPOT WELDING MACHINES 
made by the Atomic Spot Welding 
Co. are the subject of available 
literature. Complete information is 
given on design details and operat- 
ing characteristics of a complete 
line of spot welders. 


Circle No. 319 on Reader Service Card. 


AN INSTRUCTIVE 4-page brochure 
issued by American Emery Wheel 
Works describes in detail the com- 
pany’s new Duraflex dished-de- 
pressed center grinding wheel. De- 
sign characteristics and safety fea- 
tures are explained. 


Circle No. 320 on Reader Service Card. 


ARC WELDING ACCESSORIES 
and supplies for every use are fea- 
tured in a new 16-page arc weld- 
ing supply catalog issued by Hobart 
Brothers Co. Ask for Catalog EW- 
211. 


Circle No. 321 on Reader Service Card. 


NEW STAINLESS COMPARISON 
CHART just completed by Peter 
A. Frasse & Co., Inc. (Sec. A, No. 
4) provides a comparison of prop- 
erties for 18 different grades of 
stainless steel. 


Circle No. 322 on Reader Service Card. 





ITS A 


FACT 


YOU CAN DO BETTER WITH 


TOGGLE CLAMP 
DELIVERY 


BECAUSE, with stocking Distribu- 
tors from coast-to-coast, you can 
always get quick delivery of the 
right clamps for the work at hand 
. .. WHEN YOU NEED THEM! 


Whatever the size or shape of the 
piece to be held—wherever you 
have to push, pull or lock with forces 
from 50 to 10,000 pounds—it’s a 
hundred-to-one there’s a DE-STA- 
CO Toggle Clamp in stock to fit the 
job exactly. 


FOR YOUR NEARBY DISTRIBUTOR 
CONSULT YOUR YELLOW PAGES! 


FOR MORE FACTS 


CHECK BOOTH 1054 
DETROIT TOOL SHOW 


YOU CAN 
DEPEND ON DE-STA-CO 


DETROIT STAMPING COMPANY 


Circle No. 25 on Reader Service Card. 
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Welding Fixture and Positioner Manufacturers 
Specify... 


WELDING FLUX 
RECOVERY SYSTEMS 


znis special fixture is 

designed for an intricate, complicated > 
weld—to fabricate all-steel foundry flasks. 

It is equipped with two welders and two 
Invincible Welding F lux Recovery Systems. 


Because: 


@INVINCIBLES recover al] unfused flux on submerged arc 
welding jobs, remove powder and return slag-free, dust-free 
flux to the welder in a continuous flow. Savings in reclaimed 
flux alone repay their cost in a few months, or even weeks. 
And they save costly man-hours over manual methods, speed 
production, minimize costly rejects by eliminating flux flour. 


@ INVINCIBLES are available in 14 standard automatic and 
manual models from 12 to 7% horsepower plus special 
machines and combinations. All feature compactness, flexi- 
bility and rugged construction. 

@ INVINCIBLE’s resident engineers in all principal cities will 
assist you in achieving maximum savings from submerged 
arc welding operations. 


SEND FOR FOLDER on Invincible Flux Recovery Systems 


INVINCIBLE VACUUM CLEANER MFG. CO. 


DOVER, OHIO 


OVER 50 YEARS THE LEADER IN INDUSTRIAL VACUUM EQUIPMENT 


For More Information Circle No. 51 on Reader Service Card. 
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USEFUL LITERATURE continue 








HIGH STRENGTH STEELS avail- 
able from Great Lakes Steel Corp. 
are the subject of a comprehensive 
brochure. Composition and physi- 
cal properties are given for N-A-X 
High-Tensile and N-A-X Finegrain. 
Welding and fabricating techniques 
are given along with suggested ap- 
plications. 


Circle No. 323 on Reader Service Card. 


PIPE CLAMPS for every welding 
job are subject of literature from 
Jewel Mfg. Co. Described and il- 
lustrated are pipe, elbow, angle and 
flange clamps and a pipe marke 
for marking hole and saddle on 
any pipe up to 20-inches. 


Circle No. 53 on Reader Service Card. 


HOW REMANUFACTURED igni- 
tron tubes (fob factory exchange ) 
save almost 50 percent of new 
tube costs is explained in literature 
from Industrionics, Inc. A one- 
year warranty and trial use are 
described. 


Circle No. 49 on Reader Service Card. 


PORTABLE SPOT WELDER made 
by Merit Company is described 
and illustrated in catalog. Design 
details and operating specifications 
are given for water- and air-cooled 
models. 


Circle No. 65 on Reader Service Card. 


ACETYLENE CYLINDERS manu- 
factured by Independent Engineer- 
ing Co., Inc., are the subject of 
literature offered by the company. 
Cylinders are described and illus- 
trated in detail: standard and spe- 
cial sizes are listed. 


Circle No. 48 on Reader Service Card. 


25 DEVICES for safe. efficient ma- 
terials handling are featured in 
Catalog C-2 from Merrill Brothers. 
Among those products featured are 


lifting clamps and drum lifters. 


Circle No. 66 on Reader Service Card. 





FLUXES, SOLDERS, SOLDERING 
SUPPLIES are listed and described 
in a new catalog C-1 available from 
Johnson Mfg. Co., Inc. Products 
shown include general purpose, 
stainless steel, aluminum, rosin 
and non-corrosive fluxes, paste sol- 
ders, tinning compounds; silver 
brazing fluxes; aluminum and 
stainless steel solders, and solder- 
ing accessories. 


Circle No. 324 on Reader Service Card. 


BANTAM STUD WELDER intro- 
duced by KSM Products, Inc., is 
the subject of available literature. 
Described in detail is gun that 
weighs 33 ounces, is 51-inch long 
and welds diameters from 12 gage 
through 34-16”. 


Circle No. 116 on Reader Service Card. 


FIRST FULLY AUTOMATIC shape 
cutting machine with unlimited 
capacity is the way Linde Com- 
pany describes its Oxweld CM-60 
unit. Complete finger-tip control 
and other construction features 
are described in a free brochure. 


Circle No. 59 on Reader Service Card. 


A COMPLETELY DIFFERENT kind 
of general purpose welding elec- 
trode has just been introduced by 
\. O. Smith Corp. Literature de- 
scribes the electrode SW-612 as a 
mild steel rod that handles like 
an E-6013 and has the character- 
istics of an E-6012. 


Circle No. 86 on Reader Service Card. 


A BAR AND ANGLE SHEAR is de- 
scribed and illustrated in literature 
from Shearease Company. A draw- 
ing illustrates the progressive 
shearing action of the blade when 
shearing bar stock and angle iron. 


Circle No. 328 on Reader Service Card. 


OXYGEN CUTTING MACHINES 
and their advantages are described 
in a brochure from Messer Cutting 
Machines, Inc. Featured is what 
the company calls the largest range 
of standard oxygen cutting ma- 
chines available from one source. 


Circle No. 70 on Reader Service Card. 





It’s no wonder 
they call it the 
“Production” 
Flux 


...Low Glare & Low Fuming Characteristics 
Assure Operator Comfort & Quaiity Results 


GB 88 Flux is recommended for silver brazing steel, brass, 


copper, stainless steel, monel, inconel, chrome alloys, silver and gold. 
It is known throughout the industry as the ‘‘Production”’ flux . . . proved 
and dependable. Because operators recognize an improvement in the 
quality of their silver brazing jobs when they use GB 88. And they like 
its glare and low fuming characteristics. 

GB 88 Flux is stable in use as well as in storage. It is fully active to 
1650°F. Order GB 88 Flux in the size container that suits your needs. 

For best results team up GB 88 Fiux with GB Silver Brazing Alloys in 
the shape and size your jobs call for: random coils in all diameters, 
strips, straight lengths, pre-formed rings and special shapes. 

Write for details. A FREE working sample of GB 88 Flux will be sup- 
plied promptly on request. 


Available in 
ad jars & drums 


-@ 


PF 
B 


DIVISION OF NATIONAL LEAD CO. 

S900 WEST 18th STREET ° CHICAGO 8, ILLINOIS 
For More Information Circle No. 39 on Reader Service Card. 
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No longer is 
CRYOGENICS a 


fantasy ... nor do 


you need a rabbit’s 


hole to reach a world 

of wonderment. @ 
RYAN’s pre-eminence 

in the Field 

of CRYOGENIC 
EQUIPMENT assures 
your greater existence 

in a realistic world. 

@ Technical research 
and development of your 
equipment requirements 
by RYAN is the 

fi ent of your 

test ee 

. the 3000 SCF Portable 
Liquid Oxygen Unit 
complete with automatic 
pressure building 
regulator and economizer 
which delivers in excess 
of 325 SCFH 
continuously would be 
the center of attention 
at any Tea Party. & 


Industries, Ine. 
CRYOGENIC DIVISION 
DEPARTMENT B 
. 888 East 70th Street. Cleveland 3, Ohie 
Write Today for Technical Literature 
Circle No. 81 on Reader Service Card. 
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NEW PRODUCTS 





Plug-In Unit Produces Oxygen 


Latest evidence of a trend toward 
production of commercial hardware 
by airplane and missile makers ap- 
pears in the accompanying photo. 
The box-like cabinet in the back- 
ground is a bid by Aerojet-General 
Corp., giant West Coast missiles 
firm, for welding industry dollars. 

Plug it into a 110-volt electric out- 
let and it produces 95% pure welding 
oxygen at a flow rate of 10 liters 
per minute with 5 lbs. pressure. 

The unit extracts oxygen from air, 


7 


Metal-Removal Torch 


A heavy duty manual metal-re- 
moval torch, the H-6, has been an- 
nounced by the Arcair Co. for fast 
removal of large areas of metal with 
5/8” and 3/4” electrodes. The torch 
uses an arc to melt metal, and a 
stream of compressed air to blow it 
away. 

For long life, the H-6 is protected 
with silicone glass laminate insula- 
tion on the moveable head and the 
torch handle front. 
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weighs 150 lbs., occupies four square 
feet of floor area and is insensitive 
to vibration or position. Oxygen be- 
gins flowing one minute after plug- 
in. 

Aerojet plans to power companion 
units by gas engines or batteries for 
field operation. 

Sales are expected to extend be- 
yond welding into medical applica- 
tions, for hospital oxygen therapy 
and use in ambulances. 
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The Cleveland Crane & Engineer- 
ing Co. has introduced a flame-cut- 
ting table designed to keep repair 
and replacement costs down. It is 
made of heat-resistant cast iron, ma- 
chined to take cones of the same 
material. Cones are cheap . . . can 
be replaced without tools. Plates rest 
on the cones while being cut—with 
plenty of air space around them to 
keep cutting heat from reaching the 
table. 

Standard table sizes are 80 x 87 
inches and 8] x 63 inches. Material 
thickness range—1/2 to 12 inches. 
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FACTS AT YOUR FINGERTIPS: /{ you want copies of the catalogs featured on these 
pages, just circle the appropriate numbers on the bound-in Reader Service Card. We'll 


do the rest. 





Complete your shop 
with this modern 
metallizing installation 


WIRE GUN 


Sprays any metal 
that can be drawn 
into wire form. 


AC Welders Have 
Lateral Coil Movement 
AC welders in A. O. Smith Cor- 


poration’s new Premier Line have the 
same moving coil advantages in weld- 
ing characteristics and air gap pro- POWDER GUN 
tection as the Challenger models they Sprays hard-facing 
replace. But, because coil movement alloys and ceramics 
in the new design is lateral rather in powder form. 
than vertical as much as a foot has 
been shaved off cabinet height— 
with no increase in floor space. 

An exclusive stacking feature, easi- 
er and faster handwheel operation, 
custom-assembled accessories and 
competitive prices are other advan- 
tages cited. 


The line’s 300-, 400- and 500-amp 


Without metallizing no maintenance or “job” shop 
can offer the same complete service as the shop that 
uses industry’s low-cost “putting-on” tool. 


welders have a 24-inch width, a 30- 
inch depth, and a 28-inch height, are 
as much as a foot lower than con- 


With modern, low-cost metallizing equipment you 
can spray carbon steels, stainless, babbitts, brass, 
bronze, nickel, aluminum, tin, zinc, special hard fac- 


ventional machines and can be ing alloys including tungsten carbide. 


stacked three-units high. w Save up to 90% of replacement costs on machine repair 
Circle No. 203 on Reader Service Card. jobs 
——-, = Do your own hard-facing at high speed, low cost 


a Apply long-wearing, corrosion-resistant coatings 


A real opportunity for the smaller shop 


Thousands of large, well-known companies and shops 
have been metallizing users for many years, not only 
in maintenance work but in production applications 

: on original equipment. Now, with modern low-cost 
Silicon Rectifier "=| wmetallizing equipment this high-speed “putting-on” 


A new, small silicon power recti- tool is within the reach of even the smallest shop. 


fier is now available from Syntron 
Company. 





: Pe a : Metallizing Engineering Co., Inc. 
The Style 33 silicon power recti- ie 1179 Prospect Ave., Westbury, L. 1., New York 
fier is rated at 37.5 amperes average g 6FREE 

at 25°C. ambient on a 5”x5”x1/16" a «BULLETIN 
sopper heat sink. Peak inv volt- Name 
bi. «ie t sink Peak a etgeag volt Send off the coupon for detailed 

ages range from 50 to 400 volts, in 


EN vol i . information — find out how a 
OU volt steps. lemperature range 1s metallizing installation can pay ais 


from minus 75 to plus 175 degrees for itself in a very short time. 

centigrade. The unit is mounted on No obligation, of course. Address 

a 11/16” hexagon stud base. Maxi- State 

mum height is 1-5/16 imches, 0 [ hoeeceeceereeseeeeeeeeeeeee lh rere eure eminem ere omens wireecz 
A typical forward dynamic resis- Int 

tance of .0035 ohms is achieved by Cia supa 

diffused junction techniques. A170 Pesnpest Gi, Wasibry, © t, Rew Wet > ecto BES 


In Great Britain: Telephone: EDGEWOOD 4-1300 
METALLIZING EQUIPMENT COMPANY, LTD.— Chobham near Woking, England 





Please send me free bulletin on metallizing. 





Title 
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Job Report Courtesy of 
Leader Iron Works, Inc., Decatur, Ill. 


When stainless welds 
must also resist heat and pressure 


This sturdy autoclave made of Type 316 stainless steel must operate under 
pressures up to 1000 psi at 600°F. Code specifications called for X-ray 
quality weld. To meet all these conditions for successful and long perform- 
ance Arcos Chromend KMo (Type 316) electrodes were used for joint 
fabrication. When you use Arcos Stainless Electrodes you can always count 
on their providing multiple benefits. 


WELD wrrnsl) RC O IS & 


STAINLESS ELECTRODES 
for quality weld meta/ 


ARCOS CORPORATION « 1500 South 50th St., Philadelphia 43, Pa. 


For More Information Circle No. 11 on Reader Service Card. 
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NEW PRODUCTS continued 





Dual Shield Welding 


A new Dual Shield arc welding 
control with wire drive, and a new 
Dual Shield arc welding torch have 
been introduced by National Cyl- 
inder Gas Division of Chemetron 
Corporation. 

The WC-1 welding control and the 
AM-1 torch can be used with D-C 
welding current and may be used in 
Dual Shield or in other semi-auto- 
matic welding processes. 

The skid-mounted control has a 
control motor with a governor that 
replaces electronic components for 
the wire drive. The control has a 
wire feed rate of from 55 to 500 
inches a minute for 3/64 to 3/32 
inch wire. 

The double gate wire drive unit 
provides positive drive, and tends to 
straighten wire as it passes through. 

The AM-1 torch has a_ water 
cooled cup; all cables and hose, aside 
from the electrode conduit, enter at 
one point in the handle. The torch 
is hand-balanced, and has a start- 
stop switch on the handle. 
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Welder/Power Plant 


Miller Electric Mfg. Co., Inc., has 
announced that a Hercules 38 h.p. 
3-cylinder direct injection diesel 
drives their new DD-250-L d-c 
welder/a-c power plant, which is 
claimed to deliver: 

Two d-c welding ranges: 50-200 
amperes, 150-350 amperes; 100% 
duty cycle; rated output: 250 am- 
peres d-c at 40v, 100% duty cycle; 
maximum open circuit voltage: 65; 
infinite current adjustment steps. 

Power is 12 KW, 115-230v single 
phase, 60 cycle a-c; up to 6.5 KW 
a-c while welding; 1 KW, 115v 
auxiliary d-c power while welding. 
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Shearing And Forming 
The TE-100 bench model Metl- 


mastr made by Lennox Tool and Ma- 
chine Builders is the newest in the 
Lennox Tru-Edge line of shearing, 
forming and piercing machines. It 
has only five moving parts. 

lhe new bench model has an edge- 
cutting capacity up to 12 gage in 
mild steel and 16 gage in stainless. 
It has a 44 hp, 110 volt, single phase 
motor. It has a variable stroke le *ngth 
that can be adjusted from .022 in- 
finitely through .110 without stop- 
ping the motor. The operator just 
sets the stroke pointer at gage indi- 
cated on scale and unit is ready for 
use. 

Strokes per minute, cutting from 
1750 up through 3500, are automa- 
tically regulated according to mate- 
rial thickness when the operator sets 
the stroke pointer. It cuts from 8 
feet to 15 feet of material per 
minute. 
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Flame Cutting Nozzles 


\ new selection of improved flame 
cutting nozzles for use with acetylene 
or fuel gas has been introduced by 
Linde Co., Division of Union Carbide 
Corp. 

Increased cutting speeds are pos- 
sible with the new series 1534 and 
1535 Oxweld two-piece nozzles de- 
signed for use with natural gas. 

Metal removing rates in fin-wash- 
ing operation are said to be doubled 
with new Oxweld 1523 and 1524 
series. 

Bendable nozzles (1540 Series) 
for riser removal and cutting in hard- 
to-get-at spots are included in the 
new selection. 

The new 1539 Series nozzles are 
used to “wash” off rivet heads and 
pierce rivet holes without danger to 
steel plate. 
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What's different about 
Arcosarc Wire Drive 
welding equipment... 
RUGGED 
CONSTRUCTION 
portable—compact 


LOW MAINTENANCE 
simple electrical and me- 
chanical design 


FULL OPERATOR CON- 
TROL 

pistol grip hand gun with 
both gas flow and wire ad- 
vance control 


USES EXISTING POWER 
SOURCES 


no extra equipment needed 


New 
Arcosarc Equipment 


—for CO. welding of Mild and Low Alloy Steels 
—for inert gas welding of Aluminum and Stainless 


Here is a “bonus producing” wire feed unit for a variety of welding jobs in 
pipe, pressure vessel, structural steel fabricating shops, and foundries. Full 
instant control in the hand gun of the wire feed and gas flow along with the 
open arc give the welder the fullest opportunity to produce high quality 
weld metal consistently. Continuously fed wire eliminates stub losses, and 
the inconvenience of start and stop procedures. For the welder, ARCOSARC 
equipment improves manual operation; for the fabricator, it helps to keep 
costs under control. 


WELD ar 


ELECTRODES - WIRE + FLUXES 
Taio Nese) walem \. omy \epee) | wale teleii) i, sme de):) webbie 
STAINLESS + LOW ALLOY + ALUMINUM + MILD STEEL 
ARCOS CORPORATION, 1500 South 50th Street, Philadelphia 43, Pa. 
For More Information Circle No. 12 on Reader Service Card. 
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For More Information Circle No. 6 on Reader Service Card. 


AMMMMM — SPOT WELOMENTS 


LIKE PERFORATED PAPER. 
THAT'S NEW/ 


NOW YOU JUST FOLLOW THOSE 


TUFFALOY CATALOG SUGGESTIONS, 


AND YOU'LL SEE A REAL 
IMPROVEMENT! 


BURN -~THROUGH / WARPING / 
ALL KINDS O’ TROUBLE, DOC/ 
WHAT M I GONNA DO? 


TUFFALOY COLD FORMED TIPS 
do a better job than forged or 
cast tips. But you weld better 
with any electrode when you 
follow the suggestions in the 
Tuffaloy catalog. It has infor- 
mation on tips, shanks, holders, 
bar stock, accessories 

and prices. Call your 

Airco or Tuffaloy office. 


TUFFALOY 


AIR REDUCTION SALES COMPANY 
A division of Air Reduction Company, Incorporated 
150 East 42nd Street, New York 17, N. Y. 
_. © Air Reduction Pacific Company; Air Reduction Canada Limited 





WELD-REEL 


.-- 100% of their cost in 


less than a year earned by 
WELD-REEL and REEL-KING 
Hose and Cable Reels 
in TIME-SAVING alone! 


Savings in wear and damage under aver- 
age shop conditions will raise the figure 
to 200%. 

These automatic reels enable operators to 
coil up hose or cable—no slow uncoiling, 
no time wasted in unsnarling. 

Stores hose and cable when not in use— 
protects from wear and from damage due 
to falling objects, kicks, sparks, cuts, 
trucks, etc. Service life has been in- 
creased as much as five times. 


UNITED SPECIALTIES, INC. 


BOX 698 - EL DORADO, ARKANSAS 
Distributed in Canada by 
CANADIAN LIQUID AIR CO., LTD., Montreal 


UNITED SPECIALTIES, INC. 
Please send catalog application brochure 
NAME 

COMPANY 

STREET 
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NEW PRODUCTS continued 





a 


Plastic Welding Filter 


Plastic-Weld filters developed by 
Chicago Eye Shield Co. remove the 
harmful ultra-violet and infra-red 
rays of arc welding and filter them 
to the same degree as the standards 
set for glass in Federal specifica- 
tions. Available in the standard 2” x 
41%” size and a 7” x 11” panoramic 
window version, these filters will out- 
last glass by as much as 6 to 1. The 
2” x 414” filter encased in a rubber 
gasket weighs less than one ounce 
as compared to two and a half 
ounces for a glass filter of equal 
size. The 7” x 11” filter weighs 
four and a half ounces. 
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Plunger-Type Clamp 


A new plunger-type toggle clamp 
with a swivelling handle for use 
where clearance requirements do not 
permit using conventionally designed 
clamps has been added to the stand- 
ard line of De-Sta-Co clamps. De- 
signed for medium-duty holding ap- 
plications, the new clamp, desig- 
nated Model 606, was developed by 
Detroit Stamping Company. The han- 
dle swivels in a 220-degree arc and 
can be fixed in any position within 
this are by a lock-nut located on the 
axis of rotation. 

Rated holding pressure of the new 
clamp is 450-lbs. Overall clamp 
length with the plunger in an ex- 
tended position is 6\%4-inches. 
Plunger travel on a complete stroke 
is 14g-inch. Height from the base to 





get 

TFTA 
Hardness 
where it 


COUNTS: 


surface 


ed 


hardness t 


YOU aut 

life of 

HARI N-] ur 
Harden the 

critical area. § 


reneat 
| 


Send for complete fact sheets 
or order your trial supply now! 


Generous trial suppl; $2.00 


1 lb. can 


HARD-N-TUFF 
Pofel-ttel; 7 uate). 


BOX 275, HUNTINGTON, N. Y 
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the centerline of the 
¥-inch. 


plunger is 
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CO. Welding Gun 


A new manual 

Aircomatic (Air 

Reduction’s gas- 

shielded metal- 

arc process) 

welding gun for 

use on mild steel 

using carbon di- 

oxide (CO») as 

a shielding gas 

has just been 

placed on the market by Air Reduc- 
tion Sales Company. 

The air-cooled gun, designated 
Model AH60-B, has a continuous 
duty rating of 600 amperes DC when 
using “buried arc” CO, techniques. 
It can accommodate hard welding 
wires ranging from .035” through 
3/32” fed from conventional Airco 
wire feeders.. 
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Spot-Projection Welder 


The new combination spot and 
projection welder, Model ARKN, de- 
veloped by Alphil Spot Welder Mfg. 
Corp. features combination large 
platen and standard arm arrange- 
ment, flexibility for die mounting, 
precision roller-bearing ram, high 
speed, and extreme ruggedness. 

Alphil’s ARKN is available in cur- 
rent capacities from 50 to 200 KVA 
for welding 16-gage commercial alu- 
minum and 7-gage cold rolled steel. 
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Aluminum Fittings 


Addition of aluminum and other 
alloys to its versatile, low-cost line 
of light wall “Pipe-Mate” fittings and 
flanges has been announced by Tube 
Turns Division of Chemetron Corpor- 
ation, Louisville, Ky. 

Pipe-Mate fittings of Type 6063T6 
high strength aluminum alloy will be 
available in 144” to 4” pipe sizes, 
Schedule 10S. Other aluminum alloys 
are also available. Tube Turns said, 
as are nickel, Monel, copper-nickel, 
and most other weldable alloys. 
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WHY 


THIS TORCH 
SPEEDS 
WELDING 


/ 
@ unter... M\y, 


high strength anodized 
aluminumalloy handle 
reduces torch weights 
by one-third. Welding 
is done faster, with less 
operator fatigue. 


© stRONceRr... 


and more dependable! 
Spring loaded, tele- 
scoping valve stems 
are protected even if 
torch is dropped. Rib 
reinforced, anodized 
aluminum handles 
with tough stainless 
steel torch heads resist 
wear-damage. 


COOLER... 


torch handles stay 
comfortably cool, keep- 
ing operators on the 
job with fewer work 
breaks. Over-heated 
handles are complete- 
ly eliminated because 
the stainless steel torch 
head is seven times less 
heat conductive than 
brass heads used in 
other torches. 


4 MODELS 


A model for every 
welding and cutting 
need. 


@ Super-Jet 
@ Aero-Jet 

@ Star-Jet 

@ Jet-O-Matic 


Oo 








WRITE 
NOW 


for illustrated 
catalog. 


MANUFACTURING COMPANY, INC. 


307 E. Hennepin Ave. 
MINNEAPOLIS 14, MINNESOTA 
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FOR 14c A DAY 


Moisture-proof your electrodes 
at low cost with 


DryRod: 


OVEN 


Fourteen cents worth of electricity 
per day — that’s about all it takes 
to operate the popular, Type 300 
DryRod electrode oven. At that 
rate, and its low purchase price, 
you can’t afford to be without Dry- 
Rod protection against moist min- 
eral coated rods. Insure your elec- 
trode investment against: 


© POROSITY © UNDER-BEAD CRACKING 
@ ROUGH WELDS ¢ ROD SCRAP LOSS 
© REJECTS © REWORKS 


© PRODUCTION 
SLOWDOWN 


rs 1000° 
00 CRATURE 





The DryRod line of ovens now includes 
four basic models to meet every weld- 
ing requirement. 


Write for new 
folder “DryRod as Stand- 
ard Welding Equipment”. 


PHOENIX PRODUCTS COMPANY 
4731 N. 27th St. © Milwaukee 9, Wis. 
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NEW PRODUCTS continued 





Welding Heat Control 


Sciaky Bros. has announced a new 
optional form of heat control :—the 
Automatic Voltage Compensator 
(AVC) for Sciaky resistance welding 
machines of the Dekatron type. The 
unit reduces and even eliminates ex- 
cessive voltage fluctuations weld in- 
consistencies. 

Electronic circuitry of the AVC 
automatically shifts phase of firing 
pulses which control the heat regu- 
lating function of thyratrons within 
the power rectifier cabinet. By ad- 
vancing the phase of these pulses 
when line voltages surge or drop 
within plus or minus 10%, weld cur- 
rent can be held to within plus or 
minus 2% or less at any given setting 
on the heat control dial. Full correc- 
tion is made within one-third of the 
cycle. 
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Metal Fabricator 


Wales-Strippit, Inc., a unit of 
Houdaille Industries, Inc., has intro- 
duced a new model of their Strippit 
Fabricator. This machine is designed 
for punching, notching and nibbling, 
particularly for prototype work, short 
or medium production runs. 

Designated Model 15A, this latest 
version features a new Electro-Hy- 
dramatic head which is the part of 
the machine controlling the power 
stroke of the ram. This new feature 
of the Fabricator eliminates the need 
for pressurized air required on 
earlier models. 

The Model 15A Strippit Fabricator 
punches round or shaped holes up to 
3144” in diameter in any _ sheet 
material (including printed circuit 
boards) up to 4” mild steel. Its 
maximum notching capacity is 5” x 
5” in 14” mild steel and it will do 
straight line or shearing at 165 
strokes per minute in 4” mild steel. 
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YOUR BEST MOVE... MOVE 


wih MERRILL 


MATERIAL HANDLING 
DEVICES FOR THE MOST 


"Sofily one 


Imitated, but never duplicated, 
Merrill Lifting Clamps are Drop 
Forged to give you Safety in Hand- 
ling and Economy in Operation. 














FEATURING 
THIS 
MONTH 


HORIZONTAL PLATE CLAMP 
Rated capacity — 3 ton (6 tons 
per pair). Completely drop 
forged . . . Heat treated. 














Over 25 Material Handling 
Devices described in our 
catalog C-2. 


Ask for a copy. 


MERRILL BROTHERS 


56-55 Arnold Ave., Maspeth, N. Y. 
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1 NEW PRODUCTS continued 


Micro-Wire Welding 

Micro-wire welding is a new auto- 
matic welding process developed by 
Hobart Bros. Co., Troy, Ohio, for 
carbon dioxide shielded arc weld- 
ing of mild steel from 24 gauge to 
14, inch thickness. 

The process was named for the 
small .020 to .045 diameter welding 
wire that is fed continuously from a 
spool into the weld zone. Equipment 
for the process includes a light- 
weight gun-cable assembly, a wire 
feed unit, gas supply and regulation 
apparatus, and a power source of the 
constant voltage or variable slope 
type. 

The process was developed for 
high speed welding of sheet metal in 
lighter gauges not considered readily 
welded by any other process. An- 
other application is poor fit-up work 
such as the bridging of 14 inch gaps 
on 14 gauge mild steel. 

Advantages of the process are 
high welding speeds in all positions 
with a minimum of distortion and 
little or no post-weld cleaning. 
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Safe Portable Nibbler 

Model AN air-powered Fenway 
Nibbler is a 12 lb. tool made by Fen- 
way Machine Company, Ine. It is de- 
signed to provide maximum protec- 
tion to the operator. 

Operating on a punch and die 
action, sheared pieces of metal drop 
down and are not hurled upwards. 
This eliminates the possibility of in- 
jury to the eyes. In addition, it is 
specially constructed to make it im- 
possible for the operator's fingers to 
come in contact with the punch. 

The Fenway Nibbler can cut 3/16” 
copper, brass, aluminum 10 gauge 
stainless steel and 8 gauge mild steel 
at a minimum radius of 6”. 
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NEW 


HANDI-HUT 


FROM STANDARD Full 
SERIES “60” Protection 


PORTO SCREEN |." 
PANELS “ 


HANDI-HUT SECTIONS 
FOR WELDING IN THE FIELD CAN BE USED FOR — 


a a inememeinane 


| ro] 








Low-cost protection in minutes for production : 
or maintenance welding. Porto-Screen panels 
make a complete Handi-Hut ... or, you can / —_ 
use individual panels in many combinations } 

for hundreds of everyday applications. Entire 
assembly folds compactly for storage or trans- 
porting, assembles without tools, is light- 
weight and durable. 

In standard sizes 6’ x 6’ x 7’ high and 12’ x 6’ 
x 7’ high. Choice of fabrics. 


Write for illustrated literature, prices, and 
name of nearby distributor. 


= 
v Welding Screens, 
Fire Screens, Windbreaks 


— —_— - 


Room Dividers 


Wrap- 
Around 
Screens 

















“We, of Coyne Cylinder Company, sincerely hope you will visit booth 505 at the AWS Welding 
Show in Los Angeles, because nothing else tells our story better than your ‘seeing for your- 
self the outstanding investment value built into every Coyne Acetylene Cylinder.” 





“To make your visit with us even more helpful and informative please let 
us send you our literature in advance of ‘show time,’ Write or call now! 


224 Ryan Way, South San Francisco, California. Plaza 6-6910 
COYNAI Ee 155 West Bodley Avenue, Memphis, Tennessee. WHitehal! 8-7789 
cylinder company 











3800 Springdale Avenue, Glenview, Illinois. PArk 4-3828 
24 Commerce Street, Newark, New Jersey. Mitchell 2-1618 
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HOSSFELD *2 Universal® 
lron Bender Bends 


ROUNDS 

FLATS STOCK 
SQUARES 

ANGLE IRON 
PIPE 


BENDING TUBING & 
FLANGE INWARD CONDUIT 
(RIGID OR THINWALL) 


35 Years Of Metal Bending Experience 


’ Wrenchiess, it's ready to 
use. 


Practical, it's quickly set 
up. 


Adaptable, it repiaces 
special equipment. 
~ Versatile, 147 different 
dies are available. 

a Dqpeagetie, it's a 


mainte- 

aon and \hentted poe: 
duction work. 

Invaluable, optional hy- 
draulic equipment 
makes the job easier. 

Indispensable, it's as 
necessary as a shop 
vise. 





BENDER SHOWN WITH REGULAR EQUIPMENT 


HOSSFELD MFG. CO. 


436 W. THIRD STREET oe WINONA, MINNESOTA 





FREE: waite ror 
BENDER BULLETIN 
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INDEPENDENT ENGINEERING COMPANY, Inc. 
EEE , a> 
consuctine [}(3(¢(@) DESIGNING 


RESEARCH 





CYLINDERS AND GAS PRODUCING EQUIPMENT 
ACETYLENE - OXYGEN - NITROGEN ARGON 


O'FALLON 2, ILLINOIS 
For More Information Circle No. 48 on Reader Service Card. 
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VeER 


Safety Hats And Caps 


Bausch & Lomb announces an ex- 
pansion of their safety products with 
the introduction of a complete line 
The head- 
gear is available in a choice of fibre- 
glass, aluminum and plastic (electri- 


of safety hats and caps. 


cal), covering a full range of stand- 
ard colors. 

An outstanding feature of the hats 
is a new, contour-fit suspension 
which has been achieved by a unique 
design of pliable polyethylene. The 
hats conform to the head, giving 
“soft-hat” comfort without top-heavy 
feeling. Lock straps assure minimum 
crown clearance of 114”, which can 
be increased, if necessary. A num- 
bered snap-in adjustment provides 
quick, easy fitting to any head size 
from 65% to 8. Suspension may be 
left intact for cleaning and steriliza- 
tion, but can easily be removed for 
replacement. Plastic-zippered sweat 
band can be taken out and replaced 
without affecting suspension. 


Circle No. 217 on Reader Service Card. 


Heated CO. Manifold 


This new heated CO. Manifold is 
made by World Electric Co. It con- 
nects two CO» cylinders for parallel 
operation and is internally heated. 
The heat feature prevents regulator 
freeze-up on CO. welding applica- 
tions. 

Designated the WELCO AF-2 
Manifold, it comes complete with 
fittings and gaskets, less regulator 
and flow meter. 


Circle No. 218 on Reader Service Card. 























a, cousbowh— 
Mowe 


buduress 


A complete line of - 
Axle Assemblies Trailer 
Undercarriages, Farm 
& Trailer Jacks, 
Implement & Trailer 
Couplers, Spindle 
End Assemblies 


BULL DOG 
AXLE ASSEMBLIES 


BULL DOG JACKS 


fa 


BULL DOG COUPLERS 


A COMPLET 


LINE OF 


5 COUPLERS 


SPINDLE END ASSEMBLIES 


Complete Spindle End 
Assemblies for 2,500, 
4,000 and 5,000 Ib 
capacities Per Pair 
Available in complete 
assemblies or individ- 
val parts — Spindle 
Ends, Hubs, Wheels. 


Contact our engineering 


department for full details on 
your particular application — 
a FREE service to 
you — write for 
Catalog 18D. 


HAMMER BLOW 
TOOL CO. 


WAUSAU @ WISCONSIN 


gh LETs 
So 
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Ultrasonic Inspection 


A unitized Reflectoscope that pro- 
vides maximum flexibility in law 
detection through low cost inter- 
changeable plug-in units has been 
developed by Sperry Products, Inc. 
Called the UM Reflectoscope, the 
new instrument permits selection of 
only the necessary components for a 
testing job and provides a means for 
adding to instrumentation to meet 
increasing or changing testing re- 
quirements. 

This portable Reflectocsope is ap- 
proximately 714” high, 20” wide and 
20” deep and weighs about 35 
pounds. An attached handle lets it be 
carried like a piece of luggage. The 
handle can be folded under to tilt 
the instrument in testing position for 
easy viewing. The basic instrument 
contains three major components: 
(1) the display unit with a 5” cath- 
ode ray tube, display controls and 
instrument power supply; (2) Pulser 
/Receiver unit and (3) time control 
unit. 


Circle No. 219 on Reader Service Card. 


Cylinder Valve 


A new valve for cylinders con- 
taining no more than 10 cubic feet 
of acetylene, has been announced by 
the Bastian-Blessing Co. The valve 
features a plier-proof case-hardened 
stem; leak-proof NGT inlet threads; 
protected fusible plug; and a large 
wrenching area. Each valve is date 
stamped to ease record keeping. The 
RegO model 7321 valve has a forged 
brass body with 3/8” NGT inlet and 
CGA 201 outlet connections. 


Circle No. 220 on Reader Service Card. 





INSURES GREATER 
Safety 


thats why 


LRERMO- 


FILTER PLATES 


COVER LENS 
are FIRST CHOICE 


EVERYWHERE 


Thermo Filter Plates guaranteed to have 
less variation in density. Blue-green tint 
eliminates fatigue and eye-strain. 


Laboratory tests prove Sta-Kleer All-Plastic 
Cover Lens last longer because they are 
more heat and scratch resistant. 


Triple-Duty Glass Coated Cover Lens out- 
sel] all others on the market because they 
repel molten weld slag. Will not peel or 
discolor. 


IHERMACOTE 


Delacey Ave Pasadena, Calif 
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Use Oxygen? Nitrogen? Argon? 
Cryotainer? 
® 


(Low-loss containers for 


Have You Considered a 


LIQUID STORAGE 


storage and transport 
in capacities from 


5,000 to 250,000 SCF) 


Over 2,000 


dependable Cryotainers 


are now in use 


% NATIONAL BOARD STAMPED VESSELS 
% EACH ONE FACTORY TESTED 
% NO VACUUM PUMP NEEDED 
% LASTING EFFICIENCY 
% DECREASED HANDLING COSTS 
% NATIONWIDE SERVICE 


For details, 
M ; % ALL PARTS STOCKED 


just write to 


RONAN & KUNZL, INc 


MARSHALL, MICHIGAN 





NEW PRODUCTS continued 














FIBER GLASS 
ood WELDING HELMETS 
For Safety, Comfort and Economy 


These seamless fiber glass units (of therme-setting, pelyester resin) are 

a 4 to efford meximum protection. = 

new Fit on, ratchet type headgear—the most 

—— dweble @ and caabtomentels you cen buy, and net mere 
expensive 


NEW DESIGN ADVANTAGES 
1. Lighter weight for more comfort. 
. A smoother and stronger shell. 
. Easier cleaning and sterilizing. 
. Non-warping moisture-proof construction. 
. Superior resistance to heat. 


Ne, 51-8F-2H ee Ne. 53-8F-2H 


Pa 








Enjoy real savings with Flood’s 


1000-HOUR COVER LENS 

Outlasts 125 glass lenses. Reduces eye 
fatigue. Safer because shatter-proof. 
No. 51-2F-2H 











Ne. 53-2F-2H 
See Your Distributor or Write: 


FLOOD SAFETY PRODUCTS CO. 


3037 WEST LAKE STREET, CHICAGO 12, ILLINOIS 
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Spike Welder 


A new spike welder for blemish- 
free welding of coated metals and 
for welding of non-ferrous metals, 
dissimilar materials and _ delicate 
parts has been developed by Weldex 
Division of The Metal/Craft Com- 
pany. The machine is said to combine 
the advantages of normal capacitor 
discharge spot welding and _ percus- 
sion welding and eliminates or nul- 
lifies most of their disadvantages. 

The new welder produces 100,000 
plus ampere pulses of approxi- 
mately one millisecond duration, yet 
requires no additional service lines. 
Because the spike welding method 
generates heavy currents in very 
short times it offers equivalent welds 
with a much smaller machine than 
would be normally used. 


Circle No. 221 on Reader Service Card. 


Safety Spectacles 

Unispec Twins safety spectacles 
are made to fit every face easily, 
comfortably. Advanced design in- 
corporates many new features. Two 
models cover five bridge _ sizes. 
Model 7446 fits 18, 20 and 22mm 
bridge sizes; Model 7448 fits 22, 24 
and 26mm bridge sizes. Each model 
fits a 22mm bridge size. Unispec 
Twins are manufactured by Glen- 
dale Optical Company. 
Circle No. 222 on Reader Service Card. 





Positioner For 
Automatic Welder 


A new combination longitudinal 
and circumferential positioner, which 
uses a single, common TIG welding 
head station, carriage, track, power 
supply and control, has been an- 
nounced by Airline Welding and En- 
gineering. The machine will accurate- 
ly weld longitudinal parts up to 72” 
long and diameters to 52” at 48 ipm. 
It will position circular parts from 
L” to 60” diameter by 74” long weigh- 
ing up to 1,000 lb. Stepless rotation 
speeds are 0.09 and 9.75 rpm. 


Circle No. 223 on Reader Service Card. 


New Bench Welder 


\ small, press-type bench welder 
designed for extra fine and critical 
welding has been introduced by 
Universal Electroweld Division of 
Electric Arc., Inc. The machine is 
one of the company’s new line of 
single phase resistance welders. 

The new bench welder brings a 
higher capacity and wider work 
range to the same type of fast, sensi- 
tive and automatic operation which 
had been the special field of the 
tweezer-type and miniature press 
. welders, according to Otto Kriesel, 
chief engineer. 


Circle No. 224 on Reader Service Card. 


Flexible Shaft Grinder 


Wyzenbeek & Staff, Inc., an- 
nounces a new 1 HP WYCO “Handy 
Grinder”, mounted on a four-leg 
caster base. The entire swivel base 
and handle are of welded steel con- 
struction, light in weight and at the 
same time, unbreakable. A variety 
of attachments and accessories are 
available. 


Circle No. 225 on Reader Service Card. 


For More Information Circle No. 3 on Reader Service Card. 


All-State’s JET FLUX® and 
JET FLUX DISPENSER® 
on production line at 
Griggs Manufacturing Co. 
Acetylene and Jet Flux 
mixed and fed automati- 
cally from Dispenser. 


VISIT OUR BOOTH 501 
AT THE WELDING SHOW 


to get the best joint, use the right 


FLUX 


you name it—ALL-STATE has it 


ALL-STATE makes quality fluxes for torch and solder- 
ing iron applications on all commercial metals . . . in 
the form you prefer: liquid, paste, powder, flux cored 
solders, flux coated rods. Working temperatures range 
from 300F to 2200F. Designed for maximum wetting 
action, minimum fuming. For instance: 





DUZALL . . . a new liquid flux for all soft solders, all 
metals (except light metals). DUZALL eliminates 
pre-cleaning, increases capillary action, leaves mini- 
mum deposit. Comes in handy 4 oz. refillable dispenser- 
type plastic containers, and in larger units. 





#11 BRAZALOY® . . . a paste or powder flux for use 
on 14 ferrous and bronze alloys. Wide temperature 
range: 1200F to 2200F. Non-corrosive, non-fuming. 
Also available extruded on Nickel Silver welding rods. 





#31 BRAZALOY® ...a highly active aluminum 
brazing flux that gives maximum wetting action, 
excellent capillary flow. Protects surfaces from dis- 
coloration, requires less after-cleaning. An outstanding 
temperature indicator. 





S200 SILVER BRAZING FLUX ... melts at 600F, 
becomes transparent at 1100F, protects heated base 
metal to 1800F. Induces excellent capillary action and 
flow of silver alloys. 

Send for free copy of 54-page Instruction Manual and 
for information on custom coating your weldi 


Fae” Distributor-Stocked, convenient to buy. Economical to use 
ME) ALL-STATE WELDING ALLOYS CO., INC., White Plains, N.. Y. 


Call WHite Plains 8-4646 or write for nearest distributor 








Sold through jobbers only 
Contact: 


THE NEWEST 
PORTABLE 
SPOT WELDER 


Merit 
Might 
Midget 


Completely new . . . and engineered 
for today’s production demands . . . the 
Merit Might Midget is the perfect an- 
swer to all your welding problems. 


Trouble-free electronic timer and contactor 
Welds up to 3/16” combined thickness 

Uses standard #1 Morse taper tips 

Variable tip pressure—O to 1000 Ibs. in seconds 


SPOT WELDER DIVISION Available in 2 models; Water-cooled or Air-cooled 


For additional information, ask your 
jobber or write: The Merit Company, 


THE MERIT COMPANY 2124 W. Chicago Ave., Chicago 22, Ill. 
2124 W. Chicago Avenue 


Chicago 22, Illinois 


For More Information Circle No. 65 on Reader Service Card. 
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Remove Welding Fumes 
at the Source... 

with RUEMELIN 

FUME COLLECTOR 


Welding shops equipped with Ruemelin 
Fume Collectors are assured of a clean shop 
atmosphere. Noxious fumes, heat and 
smoke are eliminated AT THEIR SOURCE. 
Improves working conditions . . . lessens 
fatigue . . . paves the way for increased 
plant production. Especially helpful in 
winter months when windows and doors 
are closed. 


Note the new spring-loaded counterbalance 
mechanism which makes Fume Collectors 
much easier to handle. 


+ WRITE FOR DETAILED INFORMATION 


NEW PRODUCTS continued 





Goggles 


Two new American Optical cover- 
glas goggies are said to fit 99% of 
the users. The goggles utilize stand- 
ard 50 mm. round lenses, to effec- 
tively reduce lens stocking problems. 

The chippers goggle, No. 325, has 
perforated aluminum shields, ad- 
justable leather bridge, and is avail- 
able with either a rigid bar bridge 
or adjustable rigid bridge. It is 
supplied with clear lenses. 

The welder’s model, No. 329, is of 
identical construction except for in- 
directly ventilated side louvers. It is 
supplied with Filterweld No. 5 shade 
lenses. 


Both frames are cellulose acetate 


Circle No. 16 on Reader Service Card. 


BATEMAN 


BANTAM 


IRON WORKER 


THE ONLY IRON WORKER OF ITS 
KIND ON THE MARKET TODAY 


No Grinding Neces- 
sary After Cut. One 
Stroke Cycle Clutch 
Operated by Hand 
or Foot. 


The Bateman “Ban- 
tam” cuts 2” x 2” x 
4” angles and 4” x 
4” flats. Standard 
punches will fit this 
machine. The Coper 
will cope 1%” 
through 4” material. 
It will punch 4” 
hole through %4” ma- 
terial. With the clutch 
open, the Bantam will 
make 44 strokes per minute. It is made of 
high-grade cast iron, with the clutch, pin 
and dog made of hardened steel. The biades 
are made with tool steel. Ir is powered with 
a fly wheel and gear drive, and uses a small 
¥% hp motor, 1750 rpm. 


Bateman Bantam with punch....$575.00 
Shear only ................................$495.00 
Shipping wt. 750 Ibs. 


RUEMELIN MFG. CO. 


3932 N. PALMER STREET * MILWAUKEE 12, WIS., U.S.A. 
Mfrs. & Engineers * Sand Blast & Dust Collecting Equipment 


BATEMAN FOUNDRY & MACHINE 


in opaque brown. 








TILLMAN 


GLOVES-GARMENTS 


BOOTH 609 
AWS 
WELDING EXPOSITION 


WELDING 
GLOVES 
MITTENS 

AND 
GARMENTS 


IN 
POLY BAGS 


BRAZILIAN DEERSKIN 
THE "STAY SOFT" LEATHER 
GLOVES AND MITTENS 


John Tillman & Company 
1561 W. 19th St. 
Long Beach, California 
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Portable X-ray Unit 


The Norelco PG 300, a new port- 
able industrial X-ray unit that pro- 
vides high penetrating power and 
excellent radiographic definition, is 
available from Philips Electronic In- 
struments, 750 South Fulton Avenue, 
Mount Vernon, New York. 

Completely self-contained, the new 
unit is shockproofed, rayproofed and 
weatherproofed for outdoor opera- 
tion. Tubehead weighs only 231 Ibs. 

Emergent beam angle is 40 de- 
grees and focal spot size is 2.3 mm 
(millimeters). X-ray voltage is con- 
tinuously adjustable under load in a 
stepless range from 65 to 300 kv 
(kilovolts). Load rating is 5 ma 
(milliamperes) up to 260 kv and 4 
ma from 260 to 300 kv. Duty cycle 
is 100% continuous with water cool- 
ing—intermittent with air. 

Oil insulated, with inherent filtra- 
tion equivalent to 4 mm of aluminum, 
the PG 300 tube head has a diameter 
of 984 in. and is 475% in. long, in- 
cluding Control cabinet 
measures 19 in. by 125% in. by 1114 
in. and weighs 77 lbs. 


handles. 
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MINERAL WELLS, TEXAS 











PORTABLE 
SANDBLAST 
GU 


RUGGED—EFFICIENT 


Complete: simply 
connect to air line 


$27.50 
(including one 
spare jet and 
2 spare nozzles) 


FOR THE LAB OR SHOP 


A complete inexpensive sand blast 
unit for cleaning before and after 
welding. For sand blasting metal 
surfaces or small parts. Order one 
today. It pays for itself quickly. 


LINDBERG PRODUCTS Co. 


P.O. BOX 908W LAKEPORT, CALIF. 
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Lift Front Retainer 
For Welding Helmet 


Sellstrom 

Manufacturing 

Co. has intro- 

duced a new 

welding helmet 

lift front retainer. 

The company 

says the new 

Model S nylon plastic retainer fea- 

tures greater infra-red resistance and 

will hold more plates (welding, safety 

magnifier and cover glass) without 
sacrificing its compact design. 

Plate changing is simple with 
new spring system. The retaining 
spring is readily accessible and snaps 
out as desired. By adjusting two 
screws, plate retainers can be inter- 
changed. 


Circle No. 228 on Reader Service Card. 


Engine Idler, Self-Starter 


Small air-cooled engine welders in- 
troduced by The Lincoln Electric 
Company feature engine speed con- 
trol and self starting. The welders 
will accelerate to operating speed 
instantaneously when the arc is struck 
and slow to idling speed 8 to 10 
seconds after the arc is broken. En- 
gine wear is reduced, and fuel con- 
sumption is dropped 10 to 35 per 
cent with this controlled per- 
formance. The self-starter includes 
starting motor, 12 volt battery, actu- 
ating pushbutton, charging ammeter, 
and charging rate control switch. 
Charging current is supplied by the 
welding generator through a special 
control circuit. Magneto ignition dur- 
ing operation insures snappy engine 
performance. 


Circle No. 229 on Reader Service Card. 


Belt Grinding Attachment 


A grinding attachment, available 
for beth angle and straight wheel 
type portable grinders (air or elec- 
tric) of any make, has been an- 
nounced by the Nedco Company. The 
attachment is said ideal for grinding 
all contours, especially where a 
straight-line finish is desired. The 
heavy-duty unit quickly converts an 
angle type grinder into a belt grind- 
er to make it a dual-purpose tool. 


Circle No. 230 on Reader Service Card. 
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Quick-acting liquid 


WIPES OXIDE AND SCALE 
from ALUMINUM, STAINLESS STEEL 


-¢ 





Use OX-OFF 5 6 — or after welding to remove 


scale and oxidation from alumi- 
num or stainless steel in seconds, 
without costly, time-consuming 
grinding, scratch - brushing, or 
sanding. Simply wipe oxide off 
metal with one or two strokes 
of hand applicator dipped in Ox- 
Off 536. Clean small parts by dip- 
ping in Ox-Off 536... the poly- 
ethylene “cubitainer” in which we 
ship Ox-Off 536 is your dip tank. 


Get free technical bul- 
letins on removing oxide 
and scale from alumi- 
num and stainless steel 
from your welding sup- 
plies distributor or 


CHEMCLEAN 


PRODUCTS CORPORATION 
specializing in chemicals for cleaning, 
chemical polishing, finishing metals 
15-08 121 Street 
College Point 56, New York 
Hickory 5-2330 














= 
Merb or befare! Coal 


truly RE REVERSIBLE 


Welder’s 
Giove 


NO exposed seams 
on EITHER SIDE! 


FRONT 





] PERFECT 

l FIT on 
EITHER 
HAND! 


Buy 3 instead of 

@ pair. Can ovt- 

last 2 of 3 pairs. 

It took 8 long years 

fo design and perfect 

this truly interchange- 

able glove. Finest quality 
HORSEHIDE full fleece lined. 
Ask your dealer or write us. 


SO DIFFERENT it’s PATENTED! 
(U.S. patent No. 2,617,109) 


16 PAGE 
CATALOG 
Complete line of 
work gloves, 
welding gloves 
4 ond safety clothing. 


GLOVE MFG. CO. 
860 W. Weed St., 
CHICAGO 22, ILL. 
SEE OUR AD IN WELDING DIRECTORY 
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SEE JEWEL fo... 


The JEWEL Pipe Clamp 


... aligns and holds pipe 7 
tacking. Two sizes: %” to 


and 8” to 16”. Sturdy ca. 
struction for hard usage. 


The JEWEL Elbow Clamp 
lines up welding elbows from 
2%” to 8” at right angles to 
the pipe and holds them until 
tacked. 


The JEWEL Angle Clamp 
holds branch line at right 
angles to the main or headers. 
Takes any oe main or 
branch from %” 13°. 


The JEWEL Flange Clamp 


lines up the flange face at 
right angles to pipe end and 
holds until tacked, Takes size 
from 2%” to 16”. 


The JEWEL Pipe Marker 


marks a perfect hole and 
saddle on any pipe up to 20”. 
Write For Details 


Jewel Manufacturing Co. 
1841 University Ave., St. Paul 4, Minn. 
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CLAMPS 


he anit 





Favorites in the in- 
dustry for nearly 
sixty years. Write 
for free 32-page 
catalog. 





sold through leading distributors 


ADJUSTABLE CLAMP CO. 


"the clamp folks** 
419 N. Ashland Ave., Chicago 22, Ill. 


CLASSIFIED 





Cost of all ads in this section is $20 
for the first inch and $15 for each addi- 
tional inch or fraction. Rates for dis- 
play ads in this section will be sent on 
request. All classified advertising pay- 
able in advance. 





AMBRAZE QUALITY 
BRAZING ALLOYS 


Fully Guaranteed Materials 
Meets all Gov't, AWS, 
ASTM Specifications. 


Low Fuming Bronze Rod— 
Aluminum—Nickel Silver— 
Silver Solder—Flux— 
Phos Sil 0,2,6,15 Alloys 


Write today for full details 


AMERICAN BRAZING ALLOYS CORP. 
P. ©. Box 11 Pelham, N. Y. 

















EISLER mates the largest assortment 


of ELECTRIC SPOT, WIRE BUTT, 
SEAM, TWEEZER, GUN and FLASH 
WELDERS. We also carry in stock a 
variety of WELDING TIPS and AC- 


TMENT CF SPECIAL 
1ES & WAT COCL 


ce 


SOL INO WD 
am Vea ve 


mecTac 
*OOT Sertct 


Nea a aS 
EISLER ENGINEERING CO., INC. 
735 So. 13th St., Newark 3, N.J. 
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N.W.S.A. COMMENTS 


continued from page 36 

are better informed on their products. 
Since they are only representing a 
small part of the various items used 
in the various welding processes, they 
are better able to discuss the values 
and merits of their products. 


Distributors Answer: The good 
welding distributor only represents 
one manufacturer of a major line. 
His salesmen are trained by the man- 
ufacturer and their product knowl- 
edge and use of same is equal to that 
of the direct factory man. It is true 
that the distributor salesman may be 
selling other items that are used in 
the industry. This makes him better 
qualified; he is in a position to an- 
alyze and recommend because of his 
overall knowledge which is not 
limited to a small segment of the 
process. Where you find a distributor 
handling multiple lines of welding 
equipment, it is usually due to sev- 
eral reasons. The ‘manufacturer in 
that given area may be weak and is 
anxious to get in anyway he can or 
the distributor may be weak and is 
willing to take orders for anything 
he can get. The more enlightened and 
successful distributor is the one that 
represents one major manufacturer 
of a kind. If the user of welding 
equipment will look for this type of 
distributor, his requirements can be 
and will be completely satisfied. 


Some Users Feel: That they can 
buy at a lower price from the manu- 
facturer than they can from the dis- 
tributor. 

Distributors Answer: This may be 
so in some industries but not so in 


Circle No. 10 on Reader Service Card. 


IT'S NEW: SO HANDY 


<=> _ Economical Too 
NEW 
“ROYAL” 
HARDENING 
POWDER 
In the Shaker Can 


"ROYAL" HARDEN- 
ING POWDER is safe 
to use. No Toxic fumes. 
Hardens low-carbon 
steels 7 ep as well 
; anides. 
mae °° ov 
® So easy to use now. Just sprinkle 
"ROYAL" on heated edge of Tool, 
Plow Share or other articles to be 
hardened. Let "ROYAL" liquidize in 
heat. 
Remove, clean and quench in regular 
manner. 
Enables the weldor or blacksmith 
to produce a finer cutting tool with 
longer life, without expensive equip- 
ment. 
Produces a .0! to .02 in. case depth 
with necessary Brinnell toughness on 
large or small low-carbon steel tools 
or parts. 


Send for free sampl» and literature 


Menviectured Only By 
ANTI-BORAX ‘COMPOUND CO. INC. 
FORT WAYNE, INDIANA 





BECKER 


HAS IT...OR CAN MAKE IT— 
if it’s CARBON or GRAPHITE! 


Graphite Cores and Chills—Graphite Pow- 
der and Particles of any mesh... complete 
Graphite Fabrication Facilities. 
BRUSHES ... for all motor and generator 
applications . . . carbon, graphite, copper 
leaf, gauze and metal-graphite. 
WELDING ELECTRODES, WELDER 
BRUSHES .. . Keen-Cut Electrodes for 
carbon arc-air jet cutting . . . Keen-Arc 
Carbons, cored and heavily copper coated, 
for twin-arc torches . . . paste, rods and 
plates. 

EXTRUSIONS, MOLDED SHAPES OR 
SPECIAL CARBONS designed and pro- 
duced to your specifications. 


COMPLETE BECKER ENGINEERING SERVICE 
is always available and entails 
no obligation whatever 


Write for Catalog 





BECKER BROTHERS CARBON CO 


3442 South Laramie Avenue «+ 
Telephone: Bi 2-1260 - 


Cicero 50, Illinois 
Chicago 
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All distributors 
work from a manufacturers suggested 
selling price sheet and is identical to 
that used by the Al- 


the welding industry. 


manufacturer. 


though both sell from the same sug- 


gested price list, often times it costs 
less on a delivered price from the dis- 
tributor because the distributor may 
absorb the freight or will only charge 
freight based on the average of his 
total stock shipment which is larger 
than the users orders therefore the 


freight will be lower. 


Some Users Feel: That the manu- 
facturer is better able to protect him 
from sudden price changes. 
Distributors Answer: All prices are 
usually quoted, subject to change 
without notice or at best with a 30- 
day clause. The distributor is usually 
a better customer to the manufactur- 
er than the user and consequently is 
in a better position to protect the 
customer from price changes. 


Some Users Feel: That the manu- 
facturer will stand back of the prod- 
ucts better than the distributor. 

Distributors Answer: The distri- 
butor of his greater volume 
of purchases from the manufacturer 
is able to get the manufacturer to 


beca use 


bend from his normal guarantee or 
replacement policy and in all cases 
can make good faster. The user to 
the distributor may represent a sub- 
stantial part of his business, the user 
may only be another customer to the 
manufacturer. 

Purchasing welding equipment and 
supplies through your local National 
Welding Supply Distributor, the user 
benefits by the following: 

e The Distributor offers prompt 
delivery from local stock 
Almost one-third billion dollars of 
welding supplies and equipment are 
supplies from distributors’ stocks 
yearly. Prompt delivery of your weld- 
ing needs is offered only by your 
local Distributor. 

e Consolidating Many Items On 
One Order-Saves Time and Money 
Your local Welding Supply Distri- 
butor saves you money by consolidat- 
ing many items on one order and one 
invoice. You need deal only with 
one dependable source for all your 
requirements. 

e Emergency Shipments Prevent 
Costly Shut-downs 
Costly break-downs can give your 
plant manager gray hair. Your local 
welding supply distributor offers 


prompt service on equipment and re- 
pair supplies to get production roll- 
ing quickly. 

e Capital Investment in Inventory 
is Reduced 
Why tie up large amounts of money 
in inventory? You can rely on your 
local Welding Supply Distributor to 
quickly fill your needs from his 
complete stocks. 

e Price and Catalog Information 
Are Available Immediately 
One telephone call to your local 
Welding Supply Distributor gives 
you immediate information on price, 
availability of stock and technical ad- 
vice. 

e Purchasing For Current Needs 
Avoids Obsolescence 
Dealing with your local welding sup- 
ply distributor enables you to specify 
quantities that fit your current re- 
quirements. Manufacturer’s minimum 
quantities can often force you to 
overbuy. 

e The Distributor Offers Per- 
sonalized Technical Advice 
Your local welding distributor has 
trained salesmen who are familiar 
with your operations. Whatever the 
welding problem, his expert advice 
can help you. 





Semi-steel Blocks for 
layout, welding assembly work, etc., 
with machined working surfaces; also 
tools and accessories, including a full 
line of clamps, drift pins and dogging 
devices. Standard and special stands 
can be supplied. A 4-unit set-up, 
joined and mounted on stands, is 
shown above. 

WRITE TODAY FOR LITERATURE 


ACORN 


IRON & SUPPLY CO. 


at Poplar Street 


Delaware Avenue 


Philadelphia 23 


Pennsylvania 
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Could you use 

A Pencil-Type 
Pencil-Size 
TIG Torch 


for your precision 
weldments! 


Actually, our !-ounce Model B Argopen 
is small enough to be gripped and ma- 
nipulated like a ball point pen. Our 
customers particularly like the propel-repel 
collet a ‘ co-axial power cable hose. The 
present user net price complete with cable 
adaptor and instructions is $25.00. 


Write us or see your dealer for details. 


The Argopen Co. 





207 Alien Rd. N. Syracuse 12, N.Y. 
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IN 1936, MORT CLARK, then Vice-President of 
the world’s largest sign manufacturer, wanted a 
welded galvanized sign frame. Every welder manu- 
facturer said it couldn’t be done .. . Mert Clark 
did it, received a check and certificate of achieve- 
ment from the Lincoln Welding Foundation—and 


GALV-WELD 


ALLOY 


WAS BORN 


The Navy didn't ag tested it 3384 heurs in 
salt spray (19¢ hours is normal), then appreved 
it. Westinghouse reports Galv-Weld roof 
installed 1936—still perfect in 1959—23 YEA $ 
LATER! 


TIME PROVEN — MODESTLY PRICED 
WHY EXPERIMENT? 

Regalvanizes corrosive seams and areas where 
galvanizing is burned away by welding, skipped 
in hot dip galvanizing, or abraded in fabrication 
Eliminates corrosion areas produced by welding. 
so that weld will stand up under paint, WITH- 
OUT rust, as on ornamental iron. Simply ux« 
residual heat from welding, or reheat, wire brush. 
and apply. No fluxing—No fumes. 
Makes every welder a galvanizer of small weld- 
ments or parts. Repairs chipped porcelain, rusted 
appliances, rusted auto. truek or trailer bodies, 
frames, fenders, er other steel products. Can be 
readily refinished to match surrounding surface. 
Ideal for pipe joints. galvanized structures, water 
and fuel tanks, duct systems, cold storage locker~. 
sinks, drains, washers, towers, steel buildings, 
railings, ete. 
Some distributor fr hi: still av as 
in on consistent campaign now running in 
national magazines. 


Stet! 





——— ——=——=—«—=—=« Mail Coupon Today 


|. GALV-WELD PRODUCTS 
| Dept. WDF — Box 1303 — Bradenton, Fila. 
Send Information User [) Distributor 
Dealer [) Free Sample () 
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5 machines in 1 
/; cEMAEE | 
TRU-EOGE /, 


Met LMastr 


The “All American” 
Shearing, my sas and 
Piercing Machi 








SLOT CUTTING 


x/t-< 


If you work in sheet or plate, 
here is the one machine that 
fits perfectly into your PROFIT 
picture! It eliminates costly 
dies and gives you complete 
operational versatility —inves- 
tigate now! 


EDGE BENDING 


TE-100 
Edge cutting capacity 12 ga. 
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FLANGING 


Three large models available—up 
to 9/32” edge cutting capacity. 


WHAT MEN AND MACHINES 
AT LENNOX 
CAN DO FOR YOU 


* Design and build 
precision machinery 

* Build machinery to 
your design 


* Design and build special 
machinery and tooling to 
your specifications 

® Production machine work: 
Machining and grinding 


om * e sub bil 





CONTOUR 


CUTTING and complete units 


M5 ® Machine tool rebuilding 


Write today for complete 
information on the METLMASTR 


LENNOX 


TOOL AND MACHINE 
BUILDERS 


653 N. Baxter Street . Lima, Ohio 
Lennox Tru-Edge METLMASTR 
Lennox-Demco $ Drilling Machi: 
eee 


Buy with Confidence 
‘ Buy an American-made Machine 
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ADVERTISERS 


in the April, 1960 issue 





Acorn Iron & Supply Co. 
Adjustable Clamp Co. 
All-State Welding Alloys Co., 

Inc. - 

A llison-C ampbe I Divi ision, 

American Chain & Cable Co. 
Air Reduction Sales Co. 

Air Reduction Sales Co. 

Tuffaloy Department ............. 
American Chain & Cable Co., 

Allison-Campbell Division 
American Pullmax Co., Ine. ........ 
American Optical Co. tcc 
Ampco Metal, Ince. ...................... 18 
Anti-Borax Compound Co., Inc. ..120 
Arcos Corporation 108-109 
Aronson Machine Co. .................. 99 
Atlas Welding Accessories, Ine. .. 
Argopen Company 
Bateman Foundry & Machine Co. 118 
Bay State Abrasives Products 

a - 
Becker Bros. Carbon C ompany ....120 
Belden Manufacturing Co. .......... 67 
Bernard Welding Equipment Co. 5 
Bren Weld Corporation .............. . 50 
Cam-Lok Division, 

Empire Products Ine. .............. 22 
ChemClean Corp. stitial 
Coyne Cylinder Company 113 
Detroit Stamping Company ........103 
Duro Engineering Company ........ 52 
Eisler Engineering Co. . 

Electric Arc, Inc. ..... 
Emerson Electric Mfg. Co. . 
Erico Products, Inc. 

Inside Back Cover 
Eutectic Welding Alloys Corp. ..34-35 
Fibre-Metal Products, Inc. ........102 
Flood Safety Equipment Co. ......116 
Ford Steel Company Ficseshiiescin’ Me 
Frommelt Industries ............. 113 
Galv-Weld Products ..... 121 
General Dynamics Corp. 

Liquid Carbonic Div. 40 
Goldsmith Brothers Division 

of National Lead Company _..105 
Goodrich Welding Equipment 

Corp. 46 
Great Lakes Steel Corp. . 74-75 
Hammer Blow Tool Co. . een} } 
Harnischfeger Corporation 2, 19 
Harris Calorific Company , 2 
Hobart Brothers Company ............__ 1 
Hossfeld Manufacturing Co. ......114 
Hard-N-Tuff Corporation . me ia 
Independent + "ine Co. ....114 
Industrionics, Inc. ... ee. i | 
International Nickel Co., Inc. 6 
Invincible Vacuum Cleaner 

Mfg. Company B 104, 
Jackson Products 

Inside Front Cover 
Jewel Mfg. Company tt. w 119 
Lennox Tool and Machine 
Builders 


Lenco, Ine. ..... 
Lewis Welding & Engineering . 28-29 
Lindberg Products Co. ...............-118 
Linde Company, Division of 

Union Carbide Corp. 

12-13, 57-58, 100, 101 
L iquid Carbonic Division 

of General Dynamics Corp. .... 
P. R. Mallory & Co., Inc. 
Marquette Mfg. Company, Inc. 
Merit Products, Ine. ............. 
Merrill Brothers ..... 3 
Metal & Thermit Corp. . .68- 69, 73 
Metallizing Company of America 46 
Metallizing Engineering Co., Inc. 107 
Messer Cutting Machines, Inc. 84-85 
Miller Electric Mfg. Co. ........ 
Milwaukee Electric Tool Corp. 


National Cylinder Gas Division 

of Chemetron Corporation ....26-27 
National Welding Equipment Co. 14 
Phoenix Products Co. ................ 112 


Rankin Manufacturing Co. ........ 24 

Ransome Company 

Raybestos-Manhattan, Inc. 
Manhattan Rubber Division 

Ronan & Kunal, Ine. .................... 116 

Ruemelin Mfg. Company 

Ryan Industries, Inc. -................. 106 

Rexarc, Incorporated .................. 52 

S-M-S Corporation sintibalabiiaieisinn 56 

Simonds Abrasive Co. .................. 

Singer Glove Mfg. C ompany 

A. O. Smith Corporation me A 

Stoody Company 

Square D Company 

Tec Torch Company .................... 

Tempil Corporation 

Thermacote Company . 

John Tillman & Company 

PE II Sinsccsicninsicrantnitinilbimnintion 99 

Unique Equipment, Inc. 

United Specialty Co. .................... 

Victor Equipment Co. .......... 

Vogel Tool & Die Corporation .... 77 

Welsh Mfg. Company 

Westinghouse Electric Corp. 
Welding Division . 


York Engineering Co. 





SPECIAL INSERT SECTION 
These companies are advertising in a 
special Welding Show insert section 
that appears in magazines circulated 
in the Western States: 

Alloy Rods Company 
Arcos Corporation 

Bren Weld Corporation 
Flood Safety Products Co. 
Glendale Optical Co. 
Harris Calorific Co. 


K S M Products, Inc. 
Wall Colmonoy Corp. 
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HOT SPOT 


Because of World Famous Cadweld Connection 


CADDY Electrode Holders are best in regard to long life The CADWELD CONNECTION is a solid, homo- 
with coolest operation. This is the result of the world's geneous mass able to carry more current than 
finest electrical connection— CADWELD. The CADWELD either the cable or the jaw. It cannot melt out, burn 
CONNECTION is used on all CADDY ARC WELDING out, loosen or corrode. 

ACCESSORIES —lugs, splices, ground clamps, quick connec- 
tors and electrode holders. 


The CADWELD ELECTRICAL CONNECTION is a molecular The gee — 

welded connection that fuses all the cable strands to the a Edin wang 
‘ : eae nent connection is 

accessory stud into a solid homogeneous mass. This eliminates d 

the welding cable circuit “hot spot”, bottlenecks normally — 

found when using mechanical, brazed, soldered or crimp 


type connections. Other CADDY Arc 


The CADWELD CONNECTION gives you: reduced main- < : welding accessories 
tenance, reduced weldor fatigue, reduced down time, —— es used in the complete 
reduced cost, reduced machine settings—plus cool opera- 4 CADDY circuit. 
tion. Switch to CADDY today. 


CADDY clog on CADDY Are welding 
® alog on CADDY Arc welding 

‘ - accessories and the world 
Arc Welding Accessory Div. famous CADWELD connection. 


eZ —yz__—_z7 2 =a Pt Pye 
ease send catalog. 
Erico Products, inc. Gentlemen: Would like demonstration. 


2070 E. 61st Place Cleveland 3, Ohio 
Name 





in Canada 


ERICO INCORPORATED 


7 Superior Ave. Toronto 14, Ontario, Canada 


Company— 
Address 
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